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PREFACE. 


The  arrangement  of  The  American  Ephemeris  adopted  in  the  volume 
for  the  year  1882,  and  explained  in  the  Appendix  to  that  volume,  has 
been  continued  without  radical  change  to  the  present  time. 

The  additions  then  made  comprise  more  complete  data  for  eclipses  of 
the  sun,  diagrams  showing  the  configurations  of  the  satellites  of  Jupiter, 
data  respecting  the  disks  of  Mercury  and  Venus  for  the  reduction  of  me- 
ridian and  photometric  observations,  and  diagrams,  with  tables,  for  ident- 
ifying any  known  satellites  of  other  planets.  The  work  is  divided  into 
three  parts,  as  follows: — 

Part  I,  Ephemeris  for  the  Meridian  of  Greenwich^  gives  the  heliocentric 
and  geocentric  positions  of  the  major  planets,  the  Ephemeris  of  the  Sun, 
and  other  fundamental  astronomical  data  for  equidistant  intervals  of  Green- 
wich mean  time. 

Part  II,  Ephemeris  for  the  Meridian  of  Washington^  gives  the  ephem- 
erides  of  the  fixed  stars,  sun,  moon,  and  major  planets  for  transit  over  the 
meridian  of  Washington.  The  mean  places  of  the  fixed  stars  and  the 
data  for  their  reduction  are  also  included  in  this  Part.  The  list  of  mean 
and  apparent  places  of  fixed  stars  has  been  greatly  enlarged,  for  the  con- 
venience of  field-astronomers. 

Part  III,  Phenomena^  contains  predictions  of  phenomena  to  be  observed, 
with  data  for  their  computation.  Washington  mean  time  is  used  in  this 
part  except  in  a  few  cases,  notably  that  of  eclipses,  where  Greenwich  mean 
time  was  judged  more  convenient 

SIMON  NEWCOMB, 

Proft890T  U,  S,  Naoyy  SuperiniendenL 
\Va»hin6Toit,  June,  1888. 


BPH  91—111 


CONTENTS. 


Corrections  ...  ....... 

Chronological  Eras  and  Cycles     ........ 

(Symbols  and  Abbreviations  ........ 

PART  l-EPHEMERIS  FOB  THE  MEBIDTAN  OF  GREENWICH, 

Ephemeris  of  the  Sun        ......... 

Ephemeris  of  the  Moon     ......... 

Phases  of  the  Moon  .  .  .  .  .•  . 

Lunar  Distances      .......... 


Page 

vi 

vii 

viii 

Pagenof 

Each  Month 

.      I— HI 

IV-XII 

XII 

XIII— XVIll 

Page 

Geocentric  Ephemerides  of  the  Planets  Mercury,  Venus,  Mars,  Jupiter,  Saturn,  Uranus,  Neptune  218 

Heliocentric  Ephemerides  of  the  PlanetH  Mercury,  Venus,  Mars,  Jupiter,  Saturn,  Uranus,  Neptune  .  250 

Sun's  Co-ordinates  ...........  264 

Moon's  Longitude  and  Latitude   ..........  272 

Moon's  Equator  and  Libration      ..........  27& 

Obliquity  of  the  Ecliptic,  Equation  of  Equinoxes,  Precession,  etc.      .....  278 

PART   II— EPHEMEIilS  FOR  THE  MEU/DIAN  OF  WASHINGTON, 

Besskl's  FormulfB  for  Stur-Reductions   .........  280 

Besselian  Star-Numbers,  .i,  B,  C\  D  .  .  .  .  .  .  .281 

Independent  Star-NumberK,/,  ^,  A,  etc.    .........  286 

Mean  Places  of  Standard  Stars  for  181)1.0  ........  293 

Apparent  Places  of  Four.  Circunipoinr  Stars      ........  302 

Apparent  Places  of  Other  .Standard  Stars  «     •  •  •  •  •  •  •  ^1^ 

Apparent  Right  Ascensions  of  Additional  Stars  .......  365 

Ephemeris  of  the  Sun        ...........  377 

Moon-Culminations  ...........  385 

Transit-Ephemerides  of  the  Planets  Mercury,  Venus,  Jupiter,  Saturn,  Uranus,  Neptune        .  .  3!)3 

PART   in— PHENOMENA. 

Eclipses         .............  410 

Moon's  Phases,  Apogee,  Perigee,  and  Greatest  Libration        .  .  .  .415 

Elements  for  the  Prediction  of  Occultations                                .                          .             .             .             .  416 

Occultations  Visible  at  Washington          .........  442 

Dow.icE8'8  Table  for  Facilitating  the  Prediction  of  Occultations        .....  444 

Disk  of  Mercury     ............  446 

Disk  of  Venus         ............  447 

Disk  of  Mars 448 

Satellites  of  Jupiter            ...........  449 

Satellites  of  Saturn              .'..........  474 

Rings  of  Saturn       ............  477 

Satellites  of  Uranus            ...........  478 

Satellite  of  Neptune            ...........  479 

Phenomena,  Planetary  Constellations       .........  480 

Positions  of  Observatories              ..........  482 

On  the  Arrangement  and  Use  of  The  .American  Ephemeris  and  Nautical  Almanac            .             .  487 

APPENDIX, 
On  the  Construction  of'  The  American  Ephemeris  and  Nautical  Almanac  for   1891  .  .  513 

TA/iLES. 
Table      I. — Correction  of  Lunar  Distances  for  Second  Differences  in  Moon's  Motion. 
Table    II. — Reduction  of  Sidereal  to  Mean  Solar  Time. 
Table  III. — Reduction  of  Mean  Solar  to  Sidereal  Time. 
Table  IV.— Latitude  by  Observation  of  the  Altitude  of  Polaris. 
KPH  91 — ^V 


CORRECTIONS. 


The  .American  Nauiiccd  Mmanac  for  1888  {First  EdUion), 

Page  a48,     Ann.  Var.  in  Dec.  of  d  Orionia,                               for  —2'  .9:?  read  +2  '.93 

Ephemeris/or  1888  (  Firsl  EdUion  on/i/). 

Page  293,     R.  A.  of  6  Vram  Minoris,                                        for  20-.008  read  20*080 

294,    47Cephei(H.)     Ann.  Var.  in  K.  A.,                        »*-h7-.5iri2  "     -|-7«.7I52 

297,     /5  Chamieleontis,          "                  "                            "   -f-3O706  "     -|-3-.3996 

297,  a  Canum  Venat.,         "                  "  «     +2«.8I57 

298,  4  UrsK  Minoris,           "                  ««                            »«   — 0«.:m9  "     — 0«.3249 

298,  p  Bootis,  Ann.  Var.  in  Dec,                                       "   — ir>".69r>  »»     — 15".965 

299,  *1  Urgaj  Minoris,  Dec,                                                   »»   20".24  »«     40".24 

300,  0  LyriR,  R.  A.,                                                                »*    30-.79I  "     28-.79I 
302  to  312,     To  the  R.  A.  of  a  Urss  Minoris  apply  the  correction  — (K04 

322,     Dec.  of  1 1  Orionis,                                                     for  South  read  North. 

Ephemeris  for  1890. 

Page  487,     Dec.  3M  2^,                                                               for  in  Perihelion  read  ®  in  Perihelioo. 
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CHRONOLOGKUL  ERAS  AND  CYCLES. 


CHRONOLOGICAL  ERAS, 

THE  YEAR  1891,  WHICH  COMPRISES  THE  LATTER  PART  OF  THE  II5TH  AND  THE  BE(^INNING 
OF  THE  116th  year  OF  THE  INDEPENDENCE  OF  THE  UNITED  STATES  OF  AMERICA, 
CORRESPONDS 


The  year  6604  of  the  Julian  Period ; 

"         7399-7400  of  the  Byzantine  era,  the  year  7400  commencing  on-  September  let; 

"         5651-H>2  of  the  Jewish  era,  the  year  565Q  commencing  on  October  3d,  or,  more  exactly, 

at  sunset  on  October  2d ; 
'^  2644  since  the  foundation  of  Rome,  according  to  Varro; 

"         2638  since  the  beginning  of  the  era  of  Nabonassar,   which    has    been    assigned   to 
Wednesday,  the  26th   of  Februarj'  of  the   3967th   year   of  the    Julian    Perio<1: 
corresponding,  in  the  notation  of  chronologi^ts,  to  the  747th;  and,  in  the  notation 
of  astronomers,  to  the  746th  year  Ijefore  the  birth  of  Christ; 
"  2667  of  the  Olympiads,  or  the  third  year  of  the  667th  Olympiad  commencing  in  July, 

1891,  if  we  fix  the  era  of  the  Olympiads  at  775i  years  before  Christ,  or  near 
the  beginning  of  July  of  the  year  3938  of  tlie  Julian  Period ; 
"  2203  of  the  Grecian  era,  or  the  era  of  the  Seleuri<iie ; 

"  1607  of  the  era  of  Diocletian  ; 

"         2551  of  the  Japanese  era  and  to  the  24th  year  of  the  period  entitled  "Meiji." 
The   year  1309  of  the   Mohammedan  era,  or  the  era  of  the  Hegira,  l)egins  on    tlie  7th  day  of 
August,  1891. 

The  first  day  of  January  of  the  year  1891  is  the  2,411,734tii  day  since  the  commencement  of  the 
Julian  Period. 


Dominical  Letter D 

Ei»ct 20 

Lunar  Cycle  or  Golden  Number     ...    11 


CHRONOLOGICAL  CYCLES. 

Solar  Cycle 24 

Roman  Indiction 4 

Julian  Period .    .  6()04 
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SYMBOLS  AND  ABBREVIATIONS. 


SIGNS  OF  THE  PLANETS,  ETC. 


O 

<r 

? 


The  rSiiii. 
Th«  Moon. 
Mercury. 
Venus. 
The  Earth. 


<? 

Mare. 

M 

Jupiter. 

h 

Saturn. 

$ 

Uranus. 

$ 

Neptune. 

SIGNS  OF  THE  ZODIAC. 


Spring 
Signs. 


Summer 
Signs. 


1. 

T  Aries. 

2. 

y    Taurus. 

8. 

EI  Gemini. 

4. 

gs  Cancer. 

5. 

n   Leo. 

(i. 

np  Virgo. 

Autumn 
Signs. 


Winter 
Signs. 


7. 

zOz  Libra. 

8. 

m  Scorpius. 

9. 

/   Sagittarius. 

10. 

\jf  CapricornuK. 

11. 

«.  Aquarius. 

12. 

H  Pisces. 

({  Conjunction,  or  having  the  same  Longitude  or  Right  Ascension. 
D  Quadrature,  or  differing  90°  in  Longitude  or  Right  Ascension. 
g     Opposition,     or  differing  180°  in  Longitude  or  Right  Ascension. 


AHBHEVIATIONS. 


a 

Ascending  Node. 

8 

Descending  Node, 

N. 

North. 

S  . 

South. 

E. 

Kast. 

W. 

West 

°  Degrees. 

'  Minutes  of  Arc. 

"  Seconds  of  Arc. 

*>  Hours. 

"*  Minutes  of  Time. 

"  Seconds  of  Time. 
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I. 


AT  GREENWICH  APPARENT  NOON. 


1 

1 

o 

1 

t 

« 

1 

Thur. 

1 

Frid. 

2 

Sat. 

3 

sew. 

4 

Mon. 

5 

Tues. 

6 

Wed. 

7 

Thur. 

8 

Frid. 

9 

Sat. 

10 

SUN. 

11 

Mon. 

12 

Tues. 

13 

Wed. 

14 

Thur. 

15 

Frid. 

16 

Sat. 

17 

SUN. 

18 

Mon. 

19 

Tues. 

20 

Wed. 

21 

Thur. 

22 

Frid. 

23 

Sat. 

24 

SUN. 

25 

Mon. 

26 

Tues. 

27 

Wed. 

28 

Thur. 

29 

Frid. 

30 

Sat. 

31 

SUN. 

32 

THE  SUN'S 


Apparout 
Right  ABOODsion. 


h  m   8 

18  47  9.38 

18  51  34  20 

18  55  58.71 

19  0  22.85 
19  4  46.59 
19  9  9.89 

19  13  32.74 

19  17  55.10 

19  22  16.94 

19  26  38.24 

19  30  58.97 

19  35  19.09 

19  39  38.58 

19  43  57.41 

19  48  15.57 

19  52  33.03 

19  56  49.76 

20  1  5.76 

20  5  21.02 

20  9  35.52 

20  13  49.24 

20  18  2.18 

20  22  14.33 

20  26  25,68 

20  30  36.23 

20  34  45.98 

20  .^  54.94 

20  43  3.09 

20  47  10.43 

20  51  16.97 

20  55  22.70 


Diff.  for 
1  Hoar. 


8 

1.041 
1.087 
1.013 

0.997 
0.980 
0.968 

0.943 
0.988 
0.900 

0.876 
0.851 
0.885 

0.798 
0.771 
0.748 

0.711 
0.680 
0.049 

0.618 
0.586 
0.554 

0.588 
0.490 
0.457 

0.483 
0  390 
0.357 

0.383 
0.890 
0.856 
0.883 


Apparent 
Declination. 

Diff.  for 
1  Hour. 

S.  23     d  40.2 
22  55  27.9 
22  49  48.2 

+  18.44 
13.58 
14.78 

22  43  41.3 
22  37     7.3 
22  30    6.5 

+  16.85 
16.97 
18.09 

22  22  39.0 
22  14  45.0 
22     6  24.8 

+19.80 
80.30 
81.38 

21  57  38.6 
21  48  26.6 
21  38  49.1 

+88.46 
83.58 
84.58 

21  28  46.5 

21   18  19.0 

'21     7  26.9 

+85.68 
86.65 
87.66 

«20  56  10.6 
20  44  30.3 
20  32  26.5 

+88.67 
89.66 
30.64 

20  19  59.4 
20     7  '  9.4 
19  53  56.8 

+31.60 
38..55 
,33.48 

19  40  22.1 
19  26  25.6 
19  12     7.6 

+34.40 
35.30 
36.19 

18  57  28.4 
18  42  28.5 
18  27     8.2 

+37.06 
37.91 
38.75 

18  11  28.0 
17  55  28.2 
17  39     9.1 
17  22  31.2 

+39.58 
40.39 
41.19 
41.97 

S.  17     5  34.8 

+48.73 

Seuii. 
diameter. 


6  18.41 
6  18.41 
6  18.40 


6  18.38 
6  18.36 
6  18.33 


6  18.30 
6  18.27 
6  18.23 


6  18.19 
6  18.15 
6   18.10 


18.05 
6  17.99 
6  17.93 


6  17.86 
6  17.79 
6  17.71 


6  17.63 
6  17.55 
6  17.46 


6  17.36 
6  17.26 
6  17.15 


6  17.04 
6  16.92 
6  16.79 


6  16.66 

6  16.52 

6  16.38 

6  16.23 


Sidereal 
Time  of 
Senii- 
diameter 
Passing 
Meridian 


71.09 
71.04 
70.99 

70.94 

70.88 
70.82 

70.75 
70.68 
70.61 

70.53 
70.45 
70.37 

70.28 
70.19 
70.10 

70.01 
69.91 
69.81 

69.71 
69.61 
69.51 

69.40 
69.29 
69.18 

69.07 
68.96 
68.85 

68.73 
68.62 
68.50 
68.39 


32    20  59  27.63     10.189  S.  17     5  34.8   +48.73     16  16.08    68.27     13  48.17      0.331 


E(i nation  of 

Time, 

to  be 

Added  to 

Apparent 

Time. 


3  44.85 

4  13.03 

4  40.90 

5  8.41 

5  35.51 

6  2  18 

6  28.40 

6  54.14 

7  19.35 

7  44.03 

8  8.13 
8  31.63 

8  54.50 

9  16.71 
9  38.26 

9  59.10 
10  19.23 
10  38.62 

10  57.27 

11  15.16 
11  32.28 


48.62 

4.16 

18.91 


12  32.87 
12  46.03 

12  58.39 

13  9.95 
13  20.71 
13  30.67 
13  39.82 


Diff.  for 
1  Honr. 


1.181 
1.167 
1.153 

1.137 
1.180 
1.108 

1.083 
1.068 
1.040 

1.016 
0.991 
0.965 

0.939 
0.911 
0.888 

0.858 
0.881 
0.790 

0.759 
0.787 
0.695 

0.663 
0.631 
0.598 

0.565 
0.538 
0.499 

0.465 
0.438 
0.398 
0.365 


2TaTB.-.Tbe  mean  time  of  somidiameter  passinic  may  be  found  by  subtracting  0M9  from  the  sidereal  time. 

The  sign  +  prefixed  to  the  hourly  change  of  doolination  in<Uoat©8  that  south  deoUnations  are  decreasing. 
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JANUARY,  1891. 


AT  GBBElirWIOH  MEAN  NOON. 


i 


I 


Thur. 
Frid. 
Sat. 

SUN. 

Mon. 

Tues. 

Wed. 
Thur. 
Frid. 

Sat. 

SUN. 

Mon. 

Tues. 
Wed. 
Thur. 

Frid. 
Sat. 

SUN. 

Mon. 
Tues. 
Wed. 

Thur. 

Frid. 

Sat. 

SUN 

Mon. 

Tues. 

Wed. 
Thur. 
Frid. 
Sat. 


THE  SUN'S 


Apparent 
Bight  A«06u«ioii. 


h  m   8 

18  47  8.69 

18  51  33.43 
J  8  55  57.85 

19  0  21.91 
19  4  45.57 
19  9  8.79 


19 
19 
19 


13  31.56 
17  53.85 
22  15.62 


19  26  36.85 
19  30  57.51 
19  35  17.56 

19  39  86.98 
19  43  55.75 
19  48  13.85 

19  52  31.25 

19  56  47.93 

20  1  3.88 

20  5  19  09 
20  9  33.54 
20  13  47.22 

20  18  0.12 
20  22  12.23 
20  26  23.54 

20  30  34.06 
20  34  43.78 
20  38  52.71 

20  43  0.83 
20  47  8.15 
20  51  14  67 
20  55  20.38 


Difllfor 
1  Hoar. 


1.037 
1.094 
1.010 

0.994 
0.977 
0.959 

0.940 
0.919 
0.897 

0.873 
0.848 
0.822 

0.796 
0.768 
0.739 

0.709 
0.678 
0.647 

0.616 
0.584 
0.552 

0.520 
0.488 
0.455 

0.422 
0.389 
0.356 

0.322 
0.289 
0.255 
0.222 


SUN   32     20  59  25.29    10.188  S.  17     5  44.6   +42.72 


Apparent 
DeolinatloD. 


23  0  40.9 

22  55  28.8 

22  49  49.4 

22  43  42.7 

22  37  9.0 

22  30  8.4 

22  22  41.1 

22  14  47.4 

22  6  27.4 


21 
21 
21 


57  41.5 

46  29.8 
38  52.6 


21  28  50.3 
21  18  23.1 
21  7  31.4 

20  56  15.4 
20  44  35.4 
20  32  31.9 


20  20 
20  7 
19  54 


5.1 

15.4 

3.2 


19  40  28.8 
19  26  32.6 
19  12  14.9 

18  57  36.1 
18  42  36.5 
18  27  16.6 

18  11  36.7 
17  55  37.2 
17  39  18.4 
17  22  40.7 


Diff.for 
1  Hour. 


-1-12.43 
13.57 
14.71 

+  15.84 
16.96 
18.03 

+  19.19 
20.29 
21. .37 

+22.45 
23.51 
24.57 

+25.61 
26.64 
27.65 

+28.66 
29.65 
30.6:J 

+31.59 
32.54 
33.47 

+34.39 
35.29 
36.18 

+37.05 
37.91 
38.74 

+39.57 
40.38 
41.18 
41.95 


Bqoatlon  of 

Time, 

to  be 
Sabtractod 

from 
Mean  Time. 


m       a 

3  44.77 

4  12.95 

4  40.81 

5  8.31 

5  35.41 

6  2.07 

6  28.29 

6  54.02 

7  19.23 

7  43.90 

8  8.00 
8  31.50 

8  54.36 

9  16.57 
9  38.12 

9  58.96 
10  19.09 
10  38.48 

10  57.13 

11  15  02 
11  ;^2.14 

11  48.48 

12  4.03 
12  1879 

12  32.75 
12  45.91 

12  58.28 

13  9.85 
13  20.62 
13  30.58 
13  39.74 

13  48.10 


Diff  for 
IHoar. 


1.181 
1.167 
1.153 

1.137 
1.120 
1.102 

1.083 
1.062 
1.040 

1.016 
0.991 
0.965 

0.939 
0.911 
0.882 

0.852 
0.821 
0.790 

0.759 
0.727 
0.695 

0.663 
0.631 
0  598 

0.565 
0.532 
0.499 

0.465 
0.432 
0.398 
0.365 

0.331 


Sidenal 

Time. 

or 

Right  AaoeoHlon 

of 

Mean  Sun. 


h     m       a 

18  43  23.92 
18  47  20.48 
18  51  17.04 

18  55  13.60 

18  59  10.16 

19  3  6.72 


19 
19 
19 


7  3.27 
10  59.83 
14  56.39 


19  18  52.95 

19  22  49.50 

19  26  46.06 

19  30  42.62 

19  34  39.18 

19  38  35.73 

19  42  32.29 

19  46  28.84 

19  50  25.40 

19  54  21.96 

19  58  18.52 

20  2  15.08 


20 
20 
20 


6  11.64 
10  8.20 
14  4.75 


20  18  1.31 
20  21  57.87 
20  25  54.43 

20  29  50.98 
20  33  47.53 
20  37  44.09 
20  41  40.64 

20  45  37.19 


NOTK. — The  semidiaraeter  for  mean  noon  may  be  aaaamed  the  same  ae  that  for  apparent  noon. 

The  sign  +  prefixe<l  to  the  hourly  change  of  declination  indicates  that  south  declinations 
are  decreasing. 


Diff.  for  1  Hour, 
-f9«.8565. 
(Table  in.) 


JANUARY,  1891. 


ni. 


AT  GREENWICH  MEAN  NOON. 

A 

i 

THE  SUN'S 

1 

1 

e 

TRUE  LONGITUDE. 

DiiE  for 
1  Hour. 

LATITUDE 

Logarithm 

of  the 

KadiuB  Vector 

of  the 

Earth. 

Diir.for 
1  Hour. 

Mean  Time 

of 

Sidereal  Noon. 

X 

a' 

1 

2 
3 

1 

2 
3 

280  50'  32"3 

281  51  41.9 

282  52  51.8 

50  48.1 

51  57.5 
53    7.2 

152!90 
152.91 
152.9*2 

+  0^50 
0.47 
0.40 

9.9926508 
9.9926538 
9.9926591 

+  0.8 
1.8 
2.7 

h      m       • 

5  15  44.21 
5  11  48.30 
5     7  52.39 

4 
5 

6 

4 
5 
6 

283  54     1.9 

284  55  12.2 

285  56  22.7 

54  17.1 

55  27.3 

56  37.6 

152.93 
152.93 
152.94 

+ 
+ 

0.32 
0.21 
0.08 

9.9926667 
9.9926764 
9.9926881 

+  3.(5 
4.4 
5.2 

5     3  56.48 
5     0    0.57 
4  56     4.65 

7 
8 
9 

7 
8 
9 

286  57  33.2 

287  58  43.7 

288  59  54.0 

57  47.9 

58  58.1 
60    8.3 

152.94 
152.93 
152.92 

— 

0.05 
0.18 
0.30 

9.9927016 
9.9927168 
9.9927337 

+  6.0 
6.7 
7.4 

4  52     8.74 
4  48  12.83 
4  44  16.92 

10 
11 
12 

10 
11 
12 

290  1     4.1 

291  2  13.9 

292  3  23.2 

1  18.3 

2  27.9 

3  37.0 

152.92 
152.90 
152.88 

— 

0.40 
0.49 
0.55 

9.9927523 
9.9927725 
9.9927943 

+  8.1 
8.8 
9.4 

4  40  21.00 
4  36  25.09 
4  32  29.18 

13 
14 
15 

IS 
14 
15 

293  4  31.9 

294  5  40.0 

295  6  47.4 

4  45.5 

5  53.4 
7     0.6 

152.85 
1.52.82 
152.79 

— 

0.59 
0.60 
0.57 

9.9928178 
9.9926431 
9.9928702 

+10.1 
10.9 
11.7 

4  28  33.27 
4  24  37.36 
4  20  41.45 

16 
17 
18 

16 
17 
18 

296  7  54.0 

297  8  59.9 

298  10    4.9 

8  7.1 

9  12.8 
10  17.6 

152.7(5 
152.73 
152.69 

— 

0.52 
0.45 
0.34 

9.9928992 
9.9929302 
9.9929633 

+  12.5 
13.4 
14.3 

4  16  45.53 
4  12  49,61 
4     8  53.70 

19 
20 
21 

19 
20 
21 

299  11     8.9 

300  12  12.0 

301  13  14.1 

11  21.5 

12  24.4 

13  26.4 

152.65 
152.()1 
152.57 

+ 

0.23 
0.10 
0.04 

9.9929987 
9.9930365 
9.9930768 

+  15.3 
16.3 
17.3 

4     4  57.79 
4     1     1.88 
3  57     5.97 

22 
23 
24 

22 
23 
24 

302  14  15.3 

303  15  15.6 

304  16  14.9 

14  27.4 

15  27.5 

16  26.7 

152.53 
152.49 
152.45 

+ 

0.17 
0.30 
0.41 

9.9931196 
9.9931649 
9.9932129 

+  18.4 
19.5 
20.6 

3  53  10.07 
3  49  14.16 
3  45  18.24 

25 
26 

27 

25 
26 

27 

305  17  13.3 

306  18  10.9 

307  19    7.6 

17  25.0 

18  22.4 

19  18.9 

152.41 
152.38 
152.34 

+ 

0.49 
0.55 
0.58 

9.9932637 
9.9933172 
9.9933733 

+21.7 
22.8 
23.9 

3  41  22.32 
3  37  26.41 
3  33  30.50 

28 
29 
30 
31 

28 
29 
30 
31 

308  20     3.5 

309  20  58.7 

310  21  53,1 

311  22  46.7 

20  14.7 

21  9.8 

22  4.1 
22  57.5 

152.31 
152.28 
152,25 
152.22 

+ 

0.58 
0.56 
0.51 
0.43 

9.9934318 
9.9934928 
9.9935562 
9.9936219 

+24.9 
25.9 
26.9 

27.8 

3  29  34.59 
3  25  88.68 
3  21  42.77 
3  17  46.86 

32 

32 

312  23  39.5 

23  50.2 

152.19 

+ 

0.32 

9.9936897 

+28.6 

3  13  50.95 

Not 

K,— The 
the 

mean  equinox  of  January  O'.O. 

to  the  tn 

le  equinox  of  the  dnte;  In  oolni 

inn  A',  to 

Biff,  for  1  Hour, 
—  9-.8296. 
(Tahle  n.) 

IV. 
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GREENWICH  MEAN  TIME. 

1 

1 

TflE  MOON'S 

SBHIDIAMBTER. 

HORtZONTAL  PARALLAX. 

tJPPKR  TRAK81T. 

AGS. 

Noon. 

MidniKht. 

Noon. 

Diff.  for 
1  Hoar. 

Midnight. 

Diff.  for 
1  Hoar. 

HeHdlan  of 
Oteenwich. 

Diff.  for 
1  Hour. 

Noon. 

1 

2 
3 

14  48.5 

14  53.6 

15  1.4 

14  5d!7 

14  57.1 

15  6.3 

54  14.2 

54  32.7 

55  1.4 

W.57 
0.99 
1.41 

54'  222 

54  45.8 

55  19.5 

+0'.78 
1.20 
1.61 

h       in 

17  15.4 

17  56.2 

18  37.8 

in 

1.70 
1.72 
1.78 

d 

20.4 
21.4 
22.4 

4 
5 
6 

15  11.9 
15  24.7 
15  39.2 

15  18.0 
15  31.7 
15  46.7 

55  39.9 

56  26.9 

57  20.1 

+  1.79 
2.10 
8.«) 

56     2.5 

56  52.9 

57  47.9 

+1.96 
2.22 
2.32 

19  21.5 

20  8.5 
20  59.9 

1.89 
2.05 
2.24 

23.4 
24.4 
25.4 

7 
8 
9 

15  54.3 

16  9.0 
16  21.7 

16     1.8 
16  15.7 
16  26.9 

58  15.8 

59  9.7 
59  56.4 

+2.31 
2.13 
1.72 

58  43.3 

59  34.3 

60  15.5 

+2.25 
1.95 
1.44 

21  56.3 

22  57.3 
6 

2.45 
2.63 

26.4 
27.4 

28.4 

10 
11 
12 

16  31.1 
16  36.2 
16  36.6 

16  34.3 
16  37.0 
16  35.0 

60  31.0 
60  49.7 
60  51.0 

+  1.13 
+0.42 
-0.30 

60  42.5 
60  52.5 
60  45.3 

+0.78 
+0.05 
-0"64 

0  1.1 

1  4.9 

2  6.2 

2.66 
2.61 
2.47 

2S^.4 

o.d 

1.9 

13 
14 
15 

16  32.4 
16  24.5 
16  14.1 

16  28.9 
16  19.6 
16    8.3 

60  35.7 
60    6.8 
59  28.6 

-0.94 
1.42 
1.72 

60  22.7 
59  48.6 
59     7.3 

-1.21 
1.59 
1.80 

3     3.3 

3  56.8 

4  47.1 

2.30' 
2.16 
2.05 

2.9 
3.9 
4.9 

16 
17 
18 

16    2.4 
15  50.3 
15  38.6 

15  56.3 
15  44.4 
15  ,33.1 

58  45.4 
58     1.0 
57  18.2 

-1.84 
1.83 
1.72 

58  23.2 
57  39.3 
56  58.0 

-1.85 
1.78 
1.64 

5  35.4 

6  23.0 

7  11.1 

2.00 
1.99 
2.02 

5.9 
6.9 
7.9 

19 
20 
21 

15  27.9 
15  18.3 
15    9.9 

15  23.0 
15  14.0 
15     6.2 

56  38.8 
56     3.6 
55  32.8 

-1.56 
1.38 
1.20 

56  20.7 
55  47.7 
55  19.0 

-1.47 
1.28 
l.II 

8    0.1 

8  50.7' 

9  42.5 

2.07 
2.13 
2.17 

8.9 

9.9 

10.9 

22 
23 
24 

15    2.7 
14  56.6 
14  51.7 

14  59.5 
14  54.0 
14  49.7 

55     6.3 
54  44.0 
54  25.8 

-I.OI 
0.85 
0.07 

54  54.6 
54  34.4 
54  18.3 

-0.93 
0.76 
0.58 

10  34.8 

11  26.4 

12  16.3 

2.16 
2.11 
2.03 

11.9 
12.9 
13.9 

26 
26 
27 

14  47.9 
14  45.3 
14  44.3 

14  46.4 
14  44.6 
14  44.4 

54  11.8 
54     2.5 
53  58.6 

-0.49 

0.28 

-0.04 

54     6.5 
53  59.8 
53  58.9 

-0.39 
-0.16 
+0.10 

13     3.8 

13  48.8 

14  31.6 

1.93 
1.83 
1.75 

14.9 
15.9 
16.9 

28 
29 
30 
31 

14  44.9 
14  47.6 
14  52.4 
14  59.7 

14  46.0 
14  49.7 

14  55.7 

15  4.2 

54     1.0 
54  10.7 
54  28.3 
54  55.1 

+0.2.'> 
O.Ijf; 
0.93 
1.31 

54     4.9 
54  18.4 

54  40.6 

55  11.9 

+0.41 
0.73 
1.12 
1.50 

15  12.8 

15  53.1 

16  33.7 

17  15.5 

1.70 

1.68 

1.72 

'*   I.V9 

17.9 
18.9 
19.9 
20.9 

32 

15     9.4 

15  15.3 

55  31.0 

+1.69 

55  52.4 

+  1.87 

17  59.7 

1.92 

21.9 

6 
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GBBBNWICH  MBAK  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Honr. 

RightAaoenaion. 

DiAfor 
1  Minate. 

DecIiDAtioD. 

Diftfor 
1  Minate. 

Hoar. 

Right  Ascension. 

Dim  for 
1  Minate. 

Declination. 

DUE  for 
1  Minute. 

TH 

URSD. 

\Y  1. 

SATURDAY  3. 

li    m     s 

8 

0        /        u 

// 

h     m     s 

s 

0        1        n 

II 

0 

11  30  17.34 

I. 8877 

N.  8  52  21.6 

11.965 

0 

12  57  32.42 

1.8344 

S.    1   12  54.0 

13.013 

1 

11  32    6.96 

1.8963 

8  40  22.6 

19.009 

1 

12  59  22.54 

1. 8563 

1  25  .55.0 

13.019 

2 

1 1  33  56.50 

I.8K1O 

8  28  21.4 

19.038 

2 

13     1   12.78 

1.8382 

1  38  5().3 

13.024 

3 

11  35  45.96 

1.8937 

8  16  18.0 

19.073 

3 

13    3    3.13 

1.8403 

1  51  57.9 

13.029 

4 

11  37  a5.34 

1.8994 

8    4  12.6 

19.108 

4 

13    4  53.61 

1.8425 

2    4  59.8 

13.033 

5 

11  39  24.65 

1.8919 

7  52    5.1 

19.149 

5 

13    6  44.23 

1.8447 

2  18     1.9 

13.037 

() 

11  41   13.89 

1.8901 

7  39  55.G 

12.175 

6 

13    8  34.98 

1.8470 

2  31     4.2 

13.039 

,     7 

11  43    3.06 

1.8190 

7  27  44.1 

12.907 

7 

13  10  2.').87 

1.8493 

2  44    GSS 

13.041 

8 

11  44  52.17 

1.8181 

7  15  30.7 

12.939 

8 

13  12  ir>.90 

1.8517 

2  57    9.1 

13.049 

9 

11  46  41.23 

1.8173 

7    3  15.4 

19.871 

9 

13  14    8.08 

1.8542 

3  10  11.7 

13.043 

10 

11  48  30.23 

1.8163 

6  50  58.2 

19.309 

10 

13  15  59.41 

1.&569 

3  23  14.3 

13.042 

11 

11  50  19.18 

1.8154 

6  38  3J).2 

19.339 

11 

13  17  50.90 

1.8596 

3  3()  10.8 

13.041 

12 

11  52    8.08 

1.8147 

6  26  18.4 

19.361 

12 

13  19  42.50 

1.8623 

3  49  19.2 

13.039 

13 

1 1  53  56.94 

1.8140 

6  13  55.8 

19.390 

13 

13  21  34.38 

I.865I 

4     2  21.5 

13.037 

14 

11  .55  45.76 

1.8134 

6     1  31.5 

12.419 

14 

13  23  20.37 

l.t«8Q 

4  15  23.0 

13.033 

15 

11  57  34.55 

1.8198 

5  49    5.5 

19.447 

15 

13  25  18.54 

1.8710 

4  28  25.5 

13.029 

10 

11  59  23.30 

1.8193 

5  36  37.9 

12.474 

10 

13  27  10.89 

1.8741 

4  41  27.1 

13.094 

17 

12    1   12.a3 

1.8190 

5  24    8.7 

12.501 

17 

13  29    3.43 

1.8772 

4  54  28.4 

13.018 

18 

12    3    0.74 

1.8117 

5  11  37.8 

12.537 

18 

13  30  50.15 

1.8804 

5    7  29.3 

13.012 

19 

12    4  49.43 

1.8114 

4  59    5.4 

12.552 

19 

13  32  49.07 

1.8837 

5  20  29.8 

13.005 

20 

12    6  38.11 

1.8119 

4  46  31.5 

12.577 

20 

13  34  42.19 

1.8871 

5  a3  29.9 

12.997 

21 

12    8  26.77 

1.8110 

4  33  56.2 

19.601 

21 

13  30  35.52 

1.8905 

5  40  29.4 

12.987 

22 

12  10  15.43 

1.8110 

4  21  19.4 

19.624 

22 

13  38  29.05 

1.^40 

5  59  28.3 

19.977 

2:^ 

12  12    4.09 
F 

1.8110 

RIDA1 

N.  4    8  41.3 
I  2. 

19.647 

23 

13  40  22.80 
SI 

1.8977 

[JNDA 

S.  0  12  20.7 
Y  4. 

18.967 

0 

12  13  52.75 

1.8110 

N.  3  56    1.8 

19.669 

0 

13  42  16.77 

1.9014 

S.  0  25  24.4 

12.956 

1 

12  15  41.41 

1.8119 

3  43  21.0 

12.691 

1 

13  44  10.96 

1.9051 

0  38  21.4 

12.943 

2 

12  17  30.09 

1.8114 

3  30  38.9 

12.712 

2 

13  40    5.38 

1.9090 

0  51   17.'j 

12.930 

3 

12  19  18.78 

1.8117 

3  17  55.6 

12.732 

3 

13  48    0.04 

1.9129 

7    4  13.0 

12.916 

4 

12  21     7.49 

1.8191 

3    5  11.1 

19.759 

4 

13  49  54.93 

1.9168 

7  17    7.5 

18.900 

5 

12  22  56.23 

1.8195 

2  52  25.4 

12.778 

5 

13  51  50.0<> 

1.9209 

7  30     1.0 

12.883 

6 

12  24  44.99 

1.8130 

2  39  38.5 

12.790 

() 

13  53  45.44 

1.9251 

7  42  .53.5 

19.867 

7 

12  26  33.79 

1.8136 

2  26  50.6 

12.808 

7 

13  55  41.07 

1.9993 

7  55  45.0 

12.850 

8 

12  28  22.62 

1.8149 

2  14     1.6 

12.826 

8 

13  57  30.9<) 

1.9336 

8     8  35.5 

19.832 

9 

12  30  11.49 

1.8149 

2     1  11.6 

12.842 

9 

13  59  33.11 

1.9380 

8  21  24.8 

12.812   i 

10 

12  32    0.40 

1.8157 

1  48  20.6 

12.857 

10 

14     1  29.52 

.  1.9425 

8  34   12.9 

12.791 

11 

12  ;«  49.37 

1.8166 

1  35  28.7 

12.878 

11 

14    3  20.21 

1.9471 

8  40  .5!>.7 

12.769 

12 

12  35  38.39 

1.8174 

1  22  35.9 

12.887 

12 

14     5  23.17 

1.9517 

8  59  45.2 

12.747 

13 

12  37  27.46 

1.8184 

1     9  42.3 

12.909 

13 

14     7  20.41 

1.9564 

9  12  2i).3 

12.723 

14 

12  39  16.60 

1.8196 

0  50  47.8 

19.915 

14 

14    9  17.94 

1.9612 

9  25  12.0 

12.698 

15 

12  41     5.81 

1.8908 

0  43  52.5 

19.998 

15 

14  11   15.70 

1.9661 

9  37  53.1 

12.673 

16 

12  42  55.09 

1.8990 

0  30  56.4 

12.940 

10 

14  13  13.87 

1.9710 

9  50  32.7 

12.647 

17 

12  44  44.45 

1.8939 

0  17  59.7 

12.951 

17 

14  15  12.28 

1.9760 

10    3  10.7 

12.619 

18 

12  46  33.88 

1.8946 

N.  0    5    2.3 

12.962 

18 

14  17   10.99 

1.9811 

10  15  47.0 

12.5.<M 

19 

12  48  23.40 

1.8961 

S.  0    7  55.8 

12.979 

19 

14  19  10.01 

1.9H63 

10  '28  21.5 

12.560 

20 

12  50  13.01 

1.6976 

0  20  54.4 

19.989 

20 

14  21     9.35 

1.9916 

10  40  54.2 

12.530 

21 

12  52    2.71 

1.8999 

0  a3  53.0 

12.991 

21 

14  23    9.00 

1.9969 

10  53  2,5.1 

12.498 

22 

12  53  52.51 

1.8308 

0  40  53,3 

12.998 

22 

14  25    8.97 

Q.wm 

1 1     5  54.0 

12.4&'> 

23 

12  55  42.41 

1.8396 

0  59  53.4 

13.0U6 

23 

14  27    9.27 

2.0078 

1 1    18  20.9 

12.431 

24 

12  57  32.42 

1.8344 

S.    1   12  54.0 

13.013 

24 

14  29    9.91 

2.0134 

S.  1 1  130  45.7 

12J»5    1 
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GEEENWIOH  MEAN  TIME. 

THE  MOON^S  BIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

RightAsoension. 

Difllfor 
iMinnte. 

Declination. 

Diff-for 
1  Minute. 

Hoar. 

RlghtAsoenaion. 

Dittfor 
1  Minute. 

Declination. 

DUE  for 
1  Minute. 

M 

ONDA 

Y  5. 

WEDNESDAY  7. 

h     m     8 

8 

o       t        n 

ti 

h    m     8 

8 

O          /          ./ 

// 

0 

14  29    9.91 

3.0134 

S.11  30  45.7 

13.395 

0 

16  13  27.18 

8.3515 

S.20  20  38.0 

9.183 

1 

14  31  10.88 

8.0190 

11  43    8.3 

19.359 

1 

16  15  48.51 

3.3595 

20  29  42.2 

9.017 

2 

14  a3  12.19 

9.QM7 

11  55  28.8 

I3..')33 

2 

16  18  10.32 

9.3674 

20  38  40.0 

8.909 

3 

14  35  13.84 

3.0304 

12    7  47.0 

13.383 

3 

16  20  32.60 

3.3753 

20  47  31.3 

8.799 

4 

14  37  15.84 

9.0363 

12  20    2.8 

13.343 

4 

16  22  55.36 

3.3833 

20  56  15.9 

8.688 

5 

14  39  18.20 

3.0433 

12  32  16.2 

13.309 

5 

16  25  18.59 

3.3913 

21     4  53.8 

8.675 

6 

14  41  20.91 

3,0482 

12  44  27.1 

18.100 

6 

16  27  42.30 

3.3993 

21  13  24.9 

8.460 

7 

14  43  23.98 

8.0543 

12  56  35.4 

13.117 

7 

16  30    6.49 

3.4071 

21  21  49.0 

8.343 

8 

14  45  27.42 

3.0604 

13    8  41.1 

13.073 

8 

16  32  31.15 

3.4149 

21  30    6.1 

8.996 

9 

14  47  31.23 

3.0667 

13  20  44.1 

13.097 

9 

16  34  56.28 

3.4387 

21  38  16.1 

8.106 

10 

14  49  a5.43 

3.0730 

13  32  44.3 

11.979 

10 

16  37  21.88 

3.4306 

21  46  18.8 

7.983 

11 

14  51  SQM 

3.0793 

13  44  41.6 

11.930 

11 

16  m  47.95 

3.4384 

21  54  14.1 

7.8C0 

12 

14  53  44.94 

3.0857 

13  56  35.9 

11.880 

12 

16  42  14.49 

3.4463 

22    2    2.0 

7.735 

13 

14  55  50.27 

3.0933 

14    8  27.2 

11.839 

13 

IG  44  41.49 

3.4539 

22    9  42.3 

7.608 

14 

14  57  56.00 

3.0987 

14  20  15.4 

11.777 

14 

\Q  47    8.96 

3.4616 

22  17  15.0 

7.480 

15 

15    0    2.12 

3.1054 

14  32    0.5 

11.734 

15 

16  49  JW.89 

3.4693 

22  24  39.9 

7.350 

IG 

15    2    8.G4 

3.1131 

14  43  42.3 

11.668 

16 

16  52    5.28 

3.4770 

22  31  .57.0 

7.318 

17 

15    4  15.57 

3.1188 

14  55  20.7 

11.613 

17 

16  54  34.13 

3.4846 

22  39    6.1 

7.084 

18 

15    6  22.90 

3.1356 

15    6  5.5.7 

11.554 

18 

16  57    3.43 

3.4931 

22  46    7.1 

60)49 

19 

15    8  30.64 

3.1335 

15  18  27.2 

11.495 

19 

16  59  33.18 

3.4996 

22  53    0.0 

6.818 

20 

15  10  38.80 

3.1394 

15  2J)  55.1 

11.435 

20 

17    2    3.38 

3.6070 

22  59  44.6 

6.673 

21 

15  12  47.37 

3.1463 

15  41  19.4 

1IJ73 

21 

17    4  34.02 

8.5144 

23    6  20.8 

6.533 

22 

15  14  56.36 

3.1534 

15  52  39.9 

11.310 

22 

17    7    5.10 

8.5917 

23  12  48.6 

6.393 

23 

15  17    5.78 

3.1605 

FESDA 

S.  16    3  56.6 
Y  6. 

11.345 

23 

17    9  36.62 
TH 

3.5889 

CTBSDi 

S.23  19    7.8 
iY  8. 

6.848 

0 

15  19  1.5.62 

3.1676 

S.16  15    9.3 

11.178 

0 

17  12    8.57 

8.5361 

S.23  25  18.3 

6.103 

1 

15  21  25.0) 

3.1748 

16  26  18.0 

11.111 

1 

17  14  40.95 

3.5438 

23  31  20.1 

5.956 

2 

15  23  36.60 

3.1831 

16  37  22.6 

11.043 

2 

17  17  13.75 

3^508 

23  37  13.0 

5.808 

3 

15  25  47.75 

3.1895 

16  48  23.0 

10.971 

3 

17  19  46.97 

3.5571 

23  42  57.0 

5.658 

4 

15  27  59.34 

3.1968 

16  59  19.1 

10.899 

4 

17  22  5J0.60 

3.5639 

23  48  31.9 

5.506 

5 

15  30  11.37 

3.9043 

17  10  10.9 

10.896 

5 

17  24  54.64 

9.5706 

23  53  57.7 

5..%*>3 

G 

15  32  2:^.84 

3.9116 

17  20  58.2 

10.750 

6 

17  27  2J).07 

3.6779 

23  59  14.2 

5.198 

7 

15  34  36.76 

3.3191 

17  31  40.9 

10.673 

7 

17  30    3.90 

3.5838 

24    4  21.4 

5.043 

8 

15  3()  .50.14 

3.3367 

17  42  19.0 

10.596 

8 

17  :32  39.12 

3.5903 

24    9  19.2 

4.884 

() 

15  J19    3.J>7 

3.3343 

17  .52  52.4 

10.516 

9 

17  35  14.73 

3.5967 

24  14     7.5 

4.735 

10 

15  41   18.26 

3.3419 

18    3  20.9 

10.434 

10 

17  37  50.72 

3.6038 

24  18  4G.2 

4J>64 

1 1 

15  43  3:^.00 

3.3495 

18  13  44.5 

10.353 

11 

17  40  27.07 

3.6089 

24  23  15.2 

4.403 

12 

15  45  48.20 

3.3573 

18  24    3,1 

10.367 

12 

17  43    3.79 

3.6150 

24  27  34.5 

4.939 

13 

15  48    3.87 

3.3650 

18  34  16.6 

10.181 

13 

17  45  40.87 

3.6908 

24  31  43.9 

4.074 

14 

15  50  20.00 

3.3798 

18  44  24.8 

10.093 

14 

17  48  18.29 

9.6965 

24  35  43.4 

3.908 

15 

15  52  36.60 

3.3806 

18  54  27.7 

10.003 

15 

17  50  56.05 

9.6333 

24  39  32.9 

3.741 

IG 

15  54  .53.67 

3.3883 

19    4  25.2 

9.913 

16 

17  53  34.15 

3.6377 

24  43  12.3 

3.579 

17 

15  57  11.20 

3.3961 

19  14  17.2 

9.819 

17 

17  56  12.57 

3.6430 

24  46  41.5 

3.409 

18 

15  .59  29.20 

3.3040 

19  24    3.5 

9.784 

18 

17  58  51.31 

8.6483 

24  50    0.5 

3.331 

19 

IG     1  47.68 

8.3119 

19  33  44.1 

9.698 

19 

18     1  30.36 

3.6533 

24  53    9.2 

3.058 

20 

16    4    6.63 

9.3193 

19  43  18.9 

9.531 

20 

18    4    9.71 

9.6583 

24  56    7.5 

8.885 

21 

16    6  26.05 

3.3377 

19  52  47.8 

9.433 

21 

18    6  49.35 

3.6631 

24  58  55.4 

3.711 

22 

16    8  45.95 

3..T357 

20    2  10.7 

9.331 

22 

18    9  29.28 

8.6677 

25     I  32.8 

3..'i35 

2:] 

16  1 1     6.33 

3.3436 

20  n  27.5 

9.938 

2.3 

18  12    9.48 

9.6733 

25    3  59.G 

3J57 

*i4 

16  13  27.18 

3.3515 

S.20  20  38.0 

9.133 

24 

18  14  49.94 

3.6765 

S.25    6  1.5.7 

3J79 
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VII. 


GBBBNWIOH  MEAN  TTMK. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

Right  Asoenaion. 

DUtfor 
iHinate. 

DifCfor 
1  Minute. 

Hour. 

Dtff.for 
iMlnnte. 

DifLioT 
1  Minute. 

F 

RIDA^ 

Z   9. 

SUNDAY  11. 

h    m     s 

8 

Of/. 

it 

h    m     8 

8 

O         I         If 

»/ 

0 

18  14  49.94 

9.67(15 

S.25    6  15.7 

9.179 

0 

20  25    0.46 

9.6797 

8.2.3  17  26.6 

ejBCJ  ; 

1 

18  17  30.66 

9.6607 

25    8  21.1 

9.001 

1 

20  27  41.12 

9.6757 

23  10  41.4 

6.839  j 

2 

18  20  11.63 

9.6847 

25  10  1.5.8 

1.899 

2 

20  30  21.54 

9.6716 

23    3  45.9 

7.009 

3 

18  22  52.83 

9UI886 

25  11  59.8 

1.649 

3 

20  33    1.71 

9.6673 

22  56  40.3 

7.178  1 

4 

18  25  34.26 

9.6993 

25  13  32.9 

1.460 

4 

20  35  41.62 

9.6699 

22  49  24.6 

7.346  1 

5 

18  28  15.91 

9.6059 

25  14  55.0 

1.978 

5 

20  38  21.26 

9.6583 

22  41  58.8 

7.519 

6 

18  30  57.77 

9.6099 

25  16    6.2 

1.095 

6 

20  41     0.62 

9.6537 

22  34  2:3.1 

7.677 

7 

18  3:3  39.82 

9.7094 

25  17    6.4 

0.911 

7 

20  43  39.70 

9.6490 

22  26  37.5 

7.841 

8 

18  36  22.06 

9.7055 

25  17  55.5 

0.797 

8 

20  46  18.50 

9.6449 

22  18  42.2 

8.003 

9 

18  39    4.48 

9.7083 

25  18  a3.6 

0.649 

9 

20  48  57.00 

9.6399 

22  10  37.2 

8.163 

10 

18  41  47.06 

9.7109 

25  19    0.6 

0.357 

10 

20  51  35.20 

9.6341 

22    2  22.6 

8.393 

H 

18  44  29.79 

9.7134 

25  19  16.4 

-  0.170 

11 

20  .54  13.09 

9.6989 

21  53  58.4 

8.489 

12 

18  47  12.67 

9.7157 

25  19  21.0 

+  0.017 

12 

20  56  50.67 

9.6937 

21  45  24.8 

8.638 

13 

18  49  55.68 

9.7179 

25  19  14.4 

0.904 

13 

20  59  27.93 

9.6183 

21  36  41.9 

8.799 

J4 

18  52  38.82 

9.7199 

25  18  56.5 

0.309 

14 

21     2    4.87 

9.6198 

21  27  49.8 

8.944 

15 

18  55  22.07 

9.7917 

25  18  27.4 

0.579 

15 

21     4  41.47 

9.6073 

21   18  48.6 

9.095 

16 

18  58    5.42 

9.7939 

25  17  47.0 

0.767 

16 

21     7  17.74 

9.6017 

21     9  38.4 

9.944 

17 

19    0  48.86 

9.7946 

25  16  55.3 

0.956 

17 

21     9  5J3.67 

9.5960 

21     0  19.3 

9..399 

18 

19    3  32.37 

9.7956 

25  15  .52.3 

1.144 

18 

21   12  29.26 

9.5003 

20  50  51.3 

9.539 

19 

19    6  15.95 

9.7968 

25  14  38.0 

1.333 

19 

21    15    4.51 

9.5845 

20  41  14.6 

9.683 

20 

19    8  59.59 

9.7977 

25  13  12.3 

1.599 

20 

21   17  3i).40 

9.5785 

20  31  29.3 

9.895 

21 

19  11  43.28 

9.7984 

25  11  a5.3 

1.719 

21 

21  20  13.93 

9J795 

20  21  35.6 

9.965 

22 

19  14  27.00 

9.7968 

25    9  46.9 

1.901 

22 

21  22  48.10 

9.5665 

20  11  33.5 

10.104 

23 

19  17  10.74 
SAl 

9.7999 

S.25    7  47.2 
lY   10. 
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23 

21  25  21.91 
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9.5605 
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S.20    1  23.1 
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10.949 

0 

19  19  54.50 

9.7993 

S.25    5  36.1 

9.979 

0 

21  27  55.36 

9.5544 

S.  19  51     4.5 

10.377 

1 

19  22  38.26 

9.7909 

25    3  13.7 

9.468 

1 

21  30  28.44 

9.5489 

19  40  37.9 

lOJilO 

2 

19  25  22.01 

9.7989 

25    0  40.0 

9.657 

2 

21  33    1.14 

9.5419 

19  30    3.3 

10.649 

3 

19  28    5.73 

9.7984 

24  57  54.9 

9.846 

3 

21  a5  a3.47 

9.5356 

19  19  20.9 

10.771 

4 

19  30  49.42 

9.7978 

24  54  58.5 

3.033 

4 

21  38    5.42 

9.5994 

19    8  30.8 

10.808 

5 

19  33  33.07 

9.7971 

24  51  50.9 

3.991 

5 

21  40  36.99 

9.5931 

18  57  33.1 

11.095 

6 

19  36  16.67 

9.7961 

24  48  32.0 

3.409 

6 

21  43    8.19 

9.5167 

18  46  27.8 

11.149 

7 

19  39    0.20 

9.7949 

24  45     1.8 

3.596 

7 

21  45  ;39.00 

9.5109 

18  35  1.5.2 

11.971 

8 

19  41  43.66 

9.7936 

24  41  20.5 

3.789 

8 

21  48    9.42 

9Ji038 

18  23  55.3 

11.391 

9 

19  44  27.013 

9.7990 

24  37  28.0 

3.968 

9 

21  50  39.46 

9.4974 

18  12  28.3 

11.508 

10 

19  47  10.:iO 

9.7903 

24  .33  24.3 

4.154 

10 

21  5,3    9.11 

9.4910 

18    0  ,54.3 

11.094 

11 

19  49  53.47 

9.7185 

24  29    9.5 

4.339 

11 

21  55  38.:38 

9.4846 

17  49  13.4 

11.739 

12 

19  52  ;36.52 

9.7164 

24  24  43.() 

4.593 

12 

21  58    7.26 

9.4781 

17  37  25.6 

11.869 

13 

19  55  19.44 

9.7149 

24  20    6.7 

4.707 

13 

22    0  35.75 

9.4716 

17  25  31.1 

11.969 

14 

19  58    2.2;i 

9.7119 

24  15  18.8 

4.890 

14 

22    3    3.85 

9.4651 

17  13  30.1 

19.069 

15 

20    0  44.87 

9.7093 

24  10  19.9 

5.079 

15 

22    5  31.56 

9.4586 

17     1  22.8 

19.174 

16 

20    3  27.35 

9.7066 

24     5  10.1 

5.953 

16 

22    7  58.88 

9.4591 

16  49    9.2 

19.979 

17 

20    6    9.66 

9.7037 

23  59  49.5 

5.433 

17 

22  10  25.81 

9.4457 

16  .36  49.3 

19.383 

18 

20    8  51.80 

9.7008 

2;j  54  18.2 

5.619 

18 

22  12  52.36 

9.439S 

16  24  2;J.2 

19.484 

19 

20  11  33.76 

9.6077 

23  48  36.1 

5.791 

19 

22  15  18.52 

9.4397 

16  11  51.2 

19.589 

20 

20  14  15.52 

9.6043 

23  42  43.3 

5.968 

20 

22  17  44.29 

9.4969 

15  59  1:3.4 

19.678 

21 

20  16  57.08 

9.6909 

23  36  :J9.9 

6.145 

21 

22  20    9.67 

9.4108 

15  46  29.9 

19.773 

22 

20  19  38.43 

9.6873 

23  30  25.9 

6.391 

22 

22  22  34.67 

9.4134 

15  33  40.7 

19.865 

23 

20  22  19.5(i 

9.6836 

23  24     1.4 

6.494 

23 

22  24  59.28 

9.4070 

15  20  46.1 

19.965 

24 

20  25    0.46 

9.6797 

S.23  17  26.6 

6.667 

24 

22  27  2:3.51 

9.4007 

S.15    7  46.1 

13.043 

vm. 
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GRBENWIOH  MEAN  TIME. 

THE  MOON'S  BIOUT  ASCENSION  AND  DECLINATION. 

Hour. 

niffifor 

1  Hinato. 

DeoUnatloii. 

DiiUfor 
1  &Cinate. 

Hoar. 

RightAscensioD. 

Dilffor 
l&iinate. 

Deolination. 

DlAfor 
1  llioute. 

TU 

BSDA 

Y  13. 

THURSDAY  15. 

h     m      8 

s 

0           «           !• 

// 

h    m      s 

■ 

0      /      /I 

// 

0 

22  27  23.51 

3.4007 

S.15    7  46.1 

13.043 

0 

0  16  10.43 

9.1569 

S.  3  35  27.4 

15.130 

1 

22  29  47.36 

S.3943 

14  54  40.9 

13.130 

1 

0  18  19.70 

9.1599 

3  20  19.5 

15.133 

2 

22  "32  10.83 

9.3880 

14  41  30.5 

13.315 

2 

0  20  28.78 

9.1497 

3    5  11.5 

l.'t.m 

3 

22  34  3:3.92 

3.3817 

14  28  15.1 

13.997 

3 

0  22  37.67 

9.1466 

2  50    3.5 

15.13:1 

4 

22  36  56.63 

9.3754 

14  14  54.8 

i:U78 

4 

0  24  46.37 

9.1434 

2  34  55.5 

1.5.133 

5 

22  3SI  18.97 

9J699 

14     1  29.7 

13.457 

5 

0  26  54.88 

9.1403 

2  19  47.6 

15.199 

6 

22  41  40.94 

8.3631 

13  48    0.0 

13.533 

6 

0  29    3.20 

9.1373 

2    4  40.0 

1.5.134 

7 

22  44    2.54 

3.3569 

13  34  2,5.7 

13.608 

7 

0  31  11.35 

9.1345 

1  49  :i*a.7 

15.119 

8 

22  46  23.77 

3.3508 

13  20  47.0 

13.681 

8 

0  a3  I9.:34 

9.1317 

1  34  25.7 

15.113 

9 

22  48  44.6:^ 

3.3447 

13    7    4.0 

13.759 

9 

0  35  27.16 

9.1990 

1    19  19.1 

15.105 

10 

22  51     5.13 

3.3387 

12  S3  16.8 

13.831 

10 

0  37  34.82 

9.1963 

1     4  ViA 

15.095 

11 

22  5.3  25.27 

3.3337 

12  39  25.5 

13.W8 

11 

0  39  42.32 

9.1937 

0  49    7.7 

15.083 

12 

22  55  45.06 

3.3968 

12  25  30.2 

13.953 

12 

0  41  49.67 

9.1919 

0  34    3.1 

15.070 

13 

22  .58    4.49 

9.3909 

12  11  31.1 

14.017 

13 

0  43  56.87 

9.1189 

0  18  .59.3 

15.057 

14 

23    0  23.57 

3.3151 

11  .57  28.2 

14.078 

14 

0  46    3.94 

9.1166 

S.  0    3  56.:J 

15.043 

15 

23    2  42.31 

3.3094 

11  43  21.7 

14.137 

15 

0  48  10.87 

9.1143 

N.  0  11     5.9 

15.037 

16 

23    5    0.70 

3.3037 

11  29  11.7 

14.195 

16 

0  .50  17.66 

9.1199 

0  26    7.0 

15.009 

17 

23    7  18.75 

3.3980 

11   14  .58.3 

14.959 

17 

0  52  24.3:3 

9.1109 

0  41     7.0 

14.990 

18 

23    9  36.46 

3.3993 

11     0  41.5 

14.306 

18 

0  54  :30.88 

9.1089 

0  m    5.8 

14.969 

11) 

2:j  11  5.3.83 

3.3867 

10  46  21.5 

14.358 

19 

0  56  :37.3» 

9.1069 

1  11    :).3 

14.948 

20 

2?}  14  10.87 

3.3813 

10  31  58.5 

14.407 

20 

0  .58  43.63 

9.1043 

1  25  59.6 

14.997 

21 

23  16  27.59 

3.8760 

10  17  32.6 

14.456 

21 

1     0  49.83 

9.1095 

1  40  54.5 

14JW3 

22 

23  18  4:J.99 

9.9706 

10    3    3.8 

14.503 

22 

1    2  55.9:3 

9.1009 

1  55  47.9 

14.878 

23 

23  21    0.07 
WEI] 

9.9653 

►NBSD 

S.  9  48  32.2 
AY  14. 

14.549 

2:3 

1     5    1.94 

F] 

9.0093 

RIDAl 

N.  2  10  39.8 
'  16. 

14.859 

0 

23  23  15.8:3 

9JI60I 

S.  9  33  57.9 

14.599 

0 

1     7    7.a5 

9.0977 

N.  2  25  30.1 

14.894 

I 

23  25  31.28 

9.9549 

9  19  21.1 

14.633 

1 

1     9  13.67 

9.0963 

2  40  18.7 

14.795 

2 

23  27  46.42 

9.9496 

9    4  41.9 

14.679 

2 

1   11  19.41 

9.0950 

2  55    5.5 

14.765 

3 

2:3  30    1.26 

9.9448 

8  50    0.4 

14.711 

:{ 

1   13  2.5.07 

9.0937 

3    9  50.5 

14.734 

4 

2:3  32  15.80 

9.9398 

8  35  16.() 

14,747 

4 

1   15  30.66 

9.0935 

3  24  IV^.6 

14.709 

5 

a3  34  30.04 

9.9349 

8  20  30.7 

14.789 

5 

1    17  36.17 

3.0913 

3  :39  14.8 

14.669 

6 

23  m  43.99 

3.9301 

8    5  42.8 

14.814 

6 

1   19  41.61 

3.0909 

3  ,53  53.9 

14.634 

7 

23  :W  57.66 

3.8954 

7  50  53.0 

14.846 

7 

1  21  46.99 

9.0899 

4    8  30.9 

14.599 

8 

2:J  41  11.04 

8.9907 

7  :}6     l.:J 

I4.K75 

8 

1  2:j  .52.32 

9.0883 

4  2:^    5.8 

14.568 

9 

23  43  24.14 

8.3161 

7  21     8.0 

14.909 

9 

1  25  57.59 

9.0875 

4  :J7  :i8.4 

14.534 

10 

23  45  36.97 

8.3116 

7    6  13.1 

14.998 

10 

1  28    2.82 

9.0867 

4  .52    8.7 

14.485   ' 

1 1 

23  47  4!).54 

3.9079 

6  51   16.(i 

14.953 

11 

1  30    8.00 

9.0860 

5    6  3<j.() 

14.445 

12 

23  .50     1.84 

9.9098 

6  36  18.7 

14.976 

12 

1  32  VUi 

9.0853 

5  21     2.1 

14.404 

13 

23  52  13.88 

9.1965 

6  21  19.5 

14.997 

13 

1  :34  18.24 

9.0848 

5  :«  2,5.1 

14.363 

14 

2:}  54  25.6() 

9.1943 

6    6  19.0 

15.017 

14 

1  :36  2:i.:« 

9.0844 

5  49  4,5.5 

14.318 

15 

23  .5(5  37.19 

9.1909 

5  51  17.4 

15.035 

15 

1  38  28.:}7 

3.0840 

6    4    :^.3 

14.373 

l() 

23  .58  48.48 

9.1861 

5  36  14.8 

15.059 

16 

1  40  3:i.40 

8.ora6 

6  18  18.3 

14.998 

17 

0    0  59.52 

9.1890 

5  21   11.2 

15.067 

17 

1  42  38.41 

3.0833 

6  :32  :jo.(i 

14.183 

18 

0   3  io;32 

9.1781 

5    6    6.8 

15.080 

18 

1  44  4:3.40 

3.0831 

6  46  40.1 

14.134 

19 

0    5  20.89 

9.1743 

4  51      1.6 

15.099 

19 

1  46  48.:38 

9.0830 

7    0  46.7 

14.085 

20 

0    7  31.24 

9.1706 

4  35  55.7 

15.109 

20 

1  48  .5"3.:r> 

8.0830 

7  14  .50.3 

14.035 

21 

0    9  41.136 

3.1669 

4  20  49.3 

15.111 

21 

1  50  58,34 

8.0830 

7  28  ,50.9 

13.984 

22 

0  11  51.26 

9.1633 

4     5  42.4 

15.118 

2*2 

1  53    3.32 

3.0830 

7  42  48.4 

13.939 

23 

0  14    0.95 

3.1597 

3  50  35.1 

1.5.195 

2:J 

1  55    8.30 

3.0831 

7  ,56  42.7 

13.879 

24 

0  16  10.4:3 

3.1569 

S.  3  35  27.4 

15.130 

24 

1  57  13.29 

3.0833 

N.  8  10  33.9 

13.896 

10 
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IX. 


GREENWICH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hoar. 

Right  AHConsion. 

Diff.  for 
1  Minute. 

Declination. 

Diff.  for 
1  Minute. 

Hour. 

RichtAMendOD. 

Diff  for 
IMimite. 

Deollnatlon. 

Diff.  for 
1  Minnte. 

SAl 

:URD^ 

lY  17. 

MONDAY  19. 

li     m     8 

8 

0       /       // 

ij 

h     ni      R 

8 

0      /      </ 

0 

1  57  13.29 

S.0833 

N.  8  10  33.9 

13.806 

0 

3  ;«  30.21 

9.1533 

N.17  53  55.4 

10.137 

1 

1  59  18.30 

9.0836 

8  24  21.8 

13.771 

1 

3  40  39.48 

9.1556 

18    4    0.7 

10.039 

2 

2     1  2:^.33 

9.0839 

8  :«    6.4 

13.714 

2 

3  42  48.88 

2.1579 

18  14    0.1 

9.940 

3 

2    3  28.37 

9.0849 

8  51  47.5 

13.657 

3 

3  44  58.43 

2.1603 

18  23  5:U 

9.840 

4 

2    5  33.44 

9.0847 

9     5  25.2 

13.599 

4 

3  47    8.12 

9.1696 

18  33  40.9 

9.740 

5 

2    7  38.54 

9.0C&3 

9  18  59.4 

13.541 

5 

3  49  17.94 

9.1649 

18  43  22.3 

9.640 

« 

2    9  43.68 

9.0860 

9  32  30.1 

13.489 

6 

3  51  27.90 

9.1679 

18  52  57.7 

9,536 

7 

2  11  48.86 

9.0866 

9  45  57.2 

13.490 

7 

3  53  38.00 

9.1695 

19    2  26.9 

9.435 

8 

2  13  54.07 

9.0879 

9  59  20.5 

13.358 

8 

3  55  48.24 

9.1719 

19  II  49.9 

9.332 

J) 

2  15  59.32 

9.0879 

10  12  40.1 

13.995 

9 

3  57  58.6,3 

9.1743 

1)  21     6.7 

9.998 

10 

2  18    4.62 

9.0888 

10  25  55.9 

13.939 

10 

4    0    9.16 

9.1767 

19  30  17.3 

9.193 

11 

2  20    9.98 

9.0897 

10  39    7.9 

13.167 

11 

4     2  19.8:3 

9.1790 

19  39  21.5 

9.018 

12 

2  22  I5.rj9 

9.0906 

10  52  15.9 

I3.10G 

12 

4    4  30.64 

9.1813 

19  48  19.4 

8.919 

1:3 

2  24  20.85 

9.0916 

11     5  19.9 

13.033 

13 

4    6  41.59 

9.1837 

19  57  10.9 

8.805 

14 

2  26  26.38 

9.0997 

11    18  19.9 

19  967 

14 

4    8  52.68 

9.1861 

20    5  56.0 

8.697 

15 

2  28  31.97 

9.0938 

11  31    15.9 

19  899 

15 

4  11     3.92 

9.1885 

20  14  ;m.6 

8.589 

]() 

2  30  37.6:3 

9.0949 

11  44    7.8 

12.829 

16 

4  13  15.:J0 

9.1908 

20  23    6.7 

8.480 

17 

2  32  43.36 

9.0961 

1 1  56  55.4 

12.758 

17 

4  15  26.81 

9.1931 

20  31  32.2 

8J70 

18 

2  34  49.16 

9.0073 

12    9  38.7 

12.686 

18 

4  17  38.47 

9.1955 

20  3J)  51.1 

8.960 

19 

2  36  55.04 

9.0987 

12  22  17.7 

19.614 

19 

4  19  50.27 

9.1978 

20  48    3.4 

8.149 

20 

2  39     1.00 

9.1000 

12  34  52.4 

19.542 

20 

4  22    2.20 

9.9000 

20  56    9.0 

8.0.% 

21 

2  41     7.04 

9.1014 

12  47  22.7 

12.468 

21 

4  24  14.27 

9.9093 

21     4    7.9 

7.996 

22 

2  43  13.17 

9.1099 

12  59  48.5 

19.392 

22 

4  26  26.48 

9.9046 

21   12    0.1 

7.812 

23 

2  45  19.39. 
SI 

9.1043 

rNDAl 

N.13  12    9.7 

r  18. 

19.316 

23 

4  28  ;38.82 
TU 

SJ9068 

ESDA 

N.2I   19  45.4 
Y  20. 

7.698 

0 

2  47  25.69 

9.1058 

N.13  24  26.4 

19.940 

0 

4  30  51.29 

9.2089 

N.21  27  23.9 

7.584 

1 

2  49  32.09 

9.1075 

13  36  38.5 

19.169 

1 

4  as    3.8J) 

9.9119 

21  34  55.5 

7.469 

2 

2  51  38.59 

9.1091 

13  48  45.8 

12.083 

2 

4  35  16.63 

2.9134 

21  42  20.2 

7.354 

3 

2  53  45.18 

9.II08 

14    0  48.4 

12.003 

3 

4  37  29.50 

9.9156 

21  49  38.0 

7.938 

4 

2  55  51.88 

9.1195 

14  12  46.2 

11.923 

4 

4  39  42.50 

9.9177 

21  56  48.8 

7.199 

5 

2  57  58.68 

9.1149 

14  24  3<).l 

11.849 

5 

4  41  55.63 

9.2198 

22    3  52.6 

7.005 

() 

3    0    5.58 

9.1159 

14  36  27.2 

11.760 

6 

4  44    8.88 

9.2918 

22  10  49.4 

6.887 

7 

3    2  12.59 

9.1177 

14  48  10.3 

11.677 

7 

4  46  22.25 

9.9939 

22  17  31».l 

G.:68 

8 

3    4  19.71 

9.1196 

14  59  48.4 

11.599 

8 

4  48  35.75 

9.2960 

22  24  21.6 

6.649 

9 

3    6  26.95 

9.1916 

15  11  21.4 

11.507 

9 

4  50  49.37 

9.9980 

22  30  57.0 

6.5.10 

10 

3    8  34.30 

9.1935 

15  22  49.3 

11.422 

10 

4  53    3.11 

2.9999 

22  37  25.2 

6.410 

II 

3  10  41,77 

9.1954 

15  34   12.0 

11.336 

11 

4  55  16.96 

9.9318 

22  43  46.2 

6.990 

12 

3  12  49.35 

9.1273 

15  45  29.() 

11.949 

12 

4  57  30.93 

9J2337 

22  50    0.0 

6.160 

13 

3  14  57.05 

9.1994 

15  56  41.9 

11.161 

13 

4  59  45.01 

9.9356 

22  56    6.5 

6.048 

14 

3  17    4.88 

9.1315 

16    7  48.9 

11.079 

14 

5     1  .59.20 

9.9374 

23    2    5.7 

5.996 

15 

3  19  12.8;^ 

9.1336 

16  18  50.5 

10.989 

15 

5    4  13.49 

9.9391 

23    7  57.6 

5.803 

Ki 

3  21  20.91 

9.1357 

16  2<)  46.7 

10.891 

16 

5    6  27.89 

9.9406 

23  13  42.1 

5.680 

17 

3  23  2^).  11 

9.1378 

16  40  37.4 

10.799 

17 

5    8  42.39 

9.949;') 

23  19  19.2 

5.557 

18 

:j  25  37.44 

9.1399 

16  51  22.6 

10.707 

18 

5  10  56.99 

9.9449 

23  24  48.9 

5.433 

19 

3  27  45.90 

9.1491 

17    2    2.3 

10.614 

19 

5  13  11.69 

9.9457 

2:3  30  ll.l 

5.306 

20 

3  29  .54.49 

9.1443 

17  12  36.3 

10.590 

20 

5  15  26.48 

9.9479 

23  ^5  25.9 

5.184 

21 

:\  .32    3.22 

9.1466 

17  23    4.7 

10.496 

21 

5  17  41.36 

9.9487 

23  40  33.2 

.'V.059 

22 

3  34   12.08 

9.1488 

17  33  27.4 

10.330 

22 

5  19  .56.33 

9.9509 

23  45  a3.0 

4.933 

2:3 

3  ;J6  21.08 

9.1511 

17  43  44.3 

10.934 

23 

5  22  ll.:38 

9.9516 

23  .50  25.2 

4.808 

24 

3  38  30.21 

9.1533 

N.17  ,53  55.4 

10.137 

24 

5  24  26.52 

9.9530 

N.23  ,55    9.9 

4.689 

- 

—    ■• 

— 
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QBEBNWIOH  MEAW  TIME. 

3 — 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hoar. 

RightAsisension. 

Dittfor 
IMinnte. 

Declination. 

Difltfor 
IBiinnte. 

Hour. 

RiRhtAsoension. 

Diftfor 
IHinnto. 

Declination. 

Diftfor 
1  Minute. 

WEI 

)NESD 

AY  21.   • 

FRIDAY  23. 

h     m     s 

s 

N.23  55'    9.9 

n 

h     m     8 

s 

-.  -^  •  -  '     J.'^ 

// 

0 

5  24  26.52 

9.9S30 

4.689 

0 

7  12  54.78 

9.9398 

N.25  11    3.5 

1.517 

1 

5  26  41.74 

9.9M9 

23  59  47.0 

4.555 

1 

7  15    9.11 

9.9378 

25    9  28.7 

1.643 

2 

5  28  07.03 

9.9S54 

24    4  16.5 

4.498 

2 

7  17  23.32 

9.9357 

25    7  46.3 

1.769 

3 

5  31  12.39 

9.9506 

24    8  38.4 

4.301 

3 

7  19  37.40 

9.9336 

25    5  56.4 

1.894 

4 

5  33  27.82 

9.95T7 

24  12  52.6 

4.174 

4 

7  21  51.35 

9.9314 

25    3  59.0 

9.019 

5 

5  35  43.31 

9.9568 

24  16  59.2 

4.046 

5 

7  24    5.17 

9il999 

25    1  54.1 

9.143 

6 

5  37  58.87 

9.9598 

24  20  58.1 

3.917 

6 

7  26  18.85 

9.9968 

24  59  41.8 

9.967 

7 

5  40  14.49 

9.9607 

24  24  49.3 

3.789 

7 

7  28  32.39 

9.9944 

24  57  22.1 

9.390 

8 

5  42  30.16 

9.9616 

24  28  32.8 

3.661 

8 

7  30  45.78 

9.9919 

24  54  55.0 

9.513 

9 

5  44  45.88 

9.9694 

24  32    8.6 

3.539 

9 

7  32  59.02 

9.9193 

24  52  20.5 

9.636 

10 

5  47     1.65 

9.9639 

24  35  36.7 

3.403 

10 

7  35  12.10 

9.9168 

24  49  38.7 

9.758 

11 

5  49  17.46 

9.9638 

24  38  57.0 

3.273 

11 

7  37  25.03 

9.9149 

24  46  49.6 

9.879 

12 

5  51  33;)1 

9.9644 

24  42    9.5 

3.143 

12 

7  39  37.80 

9.9114 

24  43  53.2 

3.000 

13 

5  53  49.19 

9.9650 

24  45  14.2 

3.014 

13 

7  41  50.40 

9.9087 

24  40  49.6 

3.120 

14 

5  56    5.11 

9.9656 

24  48  11.2 

9.885 

14 

7  44    2.84 

2.9059 

24  37  38.8 

3.240 

15 

5  58  21.06 

9.9660 

24  51     0.4 

9.755 

15 

7  46  15.11 

9.9030 

24  34  20.8 

3.360    1 

16 

6    0  37.03 

9.9663 

24  53  41.8 

9.095 

16 

'    7  48  27.20 

9.9001 

24  '30  55.6 

3.479 

17 

6    2  53.01 

9.9666 

24  .56  15.4 

9.494 

17 

7  50  39.12 

9.1979 

24  27  2:3.3 

3.597 

18 

6    5    9.01 

9.9667 

24  58  41.1 

2U)63 

18 

7  52  50.86 

9.1941 

24  23  43.9 

3.715 

19 

6    7  25.02 

9.9609 

25    0  59.0 

9.933 

19 

7  55    2.41 

9.1910 

24  19  57.5 

3.832 

20 

6    9  41.04 

9.9670 

25    3    9.1 

2.103 

20 

7  57  13.78 

9.1879 

24  16    4.1 

3.948 

21 

6  11  57.06 

9.9670 

25    5  11.4 

1.972 

21 

7  59  24.96 

9.1647 

24  12    3.7 

4.064 

22 

6  14  13.08 

9.9669 

25    7    5.8 

1.849 

22 

8    1  35.95 

9.1815 

24    7  56.4 

4.179 

23 

6  16  29.09 
THl 

9.9668 

JRSD^ 

N.25    8  52.4 
LY22. 

1.711 

23 

8    3  46.74 
SAT 

9.1789 

N.24    3  42.2 
lY  24. 

4J294 

0 

6  18  45.10 

9.9666 

N.25  10  31.1 

IJ^ 

0 

8    5  57.33 

9.1748 

N.2;3  59  21.1 

4.408 

1 

6  21     1.09 

9.9663 

25  12    2.0 

1.450 

1 

8    8    7.72 

9.1715 

23  54  53.2 

4.522 

2 

6  23  17.06 

9.9660 

25  13  25.1 

1.319 

2 

8  10  17.91 

9.1681 

23  50  18.5 

4.634 

3 

6  25  33.01 

9.9656 

25  14  40.3 

1.188 

3 

8  12  27.89 

9.1647 

23  45  37.1 

4.746 

4 

6  27  48.93 

9.9651 

25  15  47.7 

1.058 

4 

8  14  37.67 

9.1619 

23  40  49.0 

4.857 

5 

6  30    4.82 

9.9645 

25  16  47.3 

0.998 

5 

8  16  47.23 

9.1576 

23  35  54.3 

4.968 

6 

6  32  20.67 

9.9688 

25  17  3J).I 

0.798 

6 

8  18  56.58 

9.1540 

23  30  52.9 

5.078 

7 

6  34  36.48 

9.9631 

25  18  23.1 

0.667 

7 

8  21     5.71 

9.1504 

23  25  44.9 

5.187 

8 

6  36  52.24 

9.9694 

25  18  59.2 

0.537 

8 

8  23  14.(>3 

9.1468 

23  20  30.4 

5.295 

9 

6  39    7.96 

9.9616 

25  19  27.5 

0.407 

9 

8  25  2:3.33 

9.143h 

23  15    9.5 

5.403 

10 

6  41  23.63 

9.9606 

25  19  48.0 

0.977 

10 

8  27  31.81 

9.1394 

Z^    9  42.1 

5.510 

11 

6  43  39J23 

9.9595 

25  20    0.8 

0.148 

11 

8  29  40.06 

9.1357 

23    4    8.3 

5.616 

12 

6  45  54.77 

9.9584 

25  20    5.8 

-1-  0.018 

12 

8  31  48.09 

9.1319 

22  58  28.2 

5.721 

13 

6  48  10.24 

"  9.9573 

25  20    3.0 

-0.119 

13 

8  33  55.89 

9.1281 

22  52  41.8 

5.826 

14 

6  50  25.64 

9.9561 

25  19  52.4 

0.941 

14 

8  36    3.46 

9.1944 

22  46  49.1 

5.9dl 

15 

6  52  40.97 

9.9548 

25  19  34.1 

0.369 

15 

8  38  10.81 

9.1206 

22  40  50.1 

6.035 

16 

6  54  56.22 

9.9534 

25  19    8.1 

0.498 

16 

8  40  17.93 

9.1167 

22  34  44.9 

6.137 

17 

6  57  11.38 

9.9519 

25  18  34.4 

0.697 

17 

8  42  24.81 

2.1127 

22  28  a3.6 

6.9.')9 

J8 

6  59  26.45 

9.9504 

25  17  52.9 

0.756 

18 

8  44  31.45 

9.1087 

22  22  16.2 

6.341 

19 

7     1  41.43 

9.9488 

25  17    3.7 

0.883 

19 

8  46  37.86 

9.1048 

22  15  52.7 

6.441 

20 

7    3  56.31 

9.9479 

25  16    6.9 

1.010 

20 

8  48  44.03 

9.1009 

22    9  23.3 

6.539 

21 

7    6  I1.0J> 

9.9455 

25  15    2.5 

1.138 

21 

8  50  49.97 

9.0970 

22    2  48.0 

6.C38 

22 

7    8  2.5.77 

9.9437 

25  13  50.4 

1.265 

22 

8  52  55.67 

9.0930 

21  .56    6.8 

6.736 

23 

7  10  40.33 

9J2418 

25  12  30.7 

1.391 

23 

8  55     1.13 

9.0890 

21  49  19.7 

6.833 

24 

7  12  54.78 

9.9398 

N.25  11     3.5 

I. -.17 

24 

8  57    6.35 

9.0850 

N.2I  42  26.8 

6.930 

12 
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GREENWICH  MEAK  TIME. 

THF.  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

Right  A.8oen8ion. 

DiAfor 
1  Minute. 

Declination. 

DiftfoT 

1  Minute. 

Hour. 

BightAsoendon. 

Difllfor 
1  Minute. 

DeoIlnAtion. 

DifCfor 
1  Minute. 

SI 

JNDA1 

Z  25. 

TUESDAY  27. 

h     m     ■ 

s 

0    /     // 

// 

h     m       8 

a 

0      /      ft 

11 

0 

8  57    6.35 

3.0850 

N.21  42  2().8 

6.930 

0 

10  32  36.80 

I. 9010 

N.14  34  2:3.8 

10.590 

1 

8  59  11.33 

9.0810 

21  35  28.1 

7.025 

1 

10  34  .30.76 

1.8978 

14  2:3  46.7 

10.647 

2 

9     1   16.07 

a.0769 

21  28  2.3.8 

7.119 

2 

10  36  24.53 

1.8946 

14  13    6.2 

10.703 

3 

9    3  20.5() 

2.0728 

21  21  13.8 

7.213 

3 

10  38  18.11 

1.8914 

14    2  22.3 

10.758 

4 

9    5  24.81 

2.0688 

21   13  58.2 

7.307 

4 

10  40  11.50 

1.8889 

13  51  .3.5.2 

10.819 

5 

9    7  28.82 

2.0647 

21     (i  37.0 

7.399 

5 

10  42    4.70 

1.8852 

13  40  44.9 

10.666 

G 

9    9  32.58 

2.0607 

20  59  10.3 

7.491 

a 

10  43  57.72 

1.8899 

13  21>  51.3 

10.916 

7 

9  11  36.10 

2.0566 

20  51  38.1 

7.583 

7 

10  45  50.56 

1.8799 

13  18  54.(i 

10.970 

8 

9  13  39.37 

2.a^25 

20  44    0.5 

7.671 

8 

10  47  43.22 

1.8769 

13    7  54.9 

1  i.o«r 

9 

9  15  42.40 

2.0485 

20  36  17.6 

7.760 

9 

10  49  35.71 

1.8734 

12  .56  52.1 

11.07S 

10 

9  17  45.19 

9.0444 

20  28  29.3 

7.849 

10 

10  51  28.03 

1.8706 

12  45  4(i.3 

11.199 

11 

9  19  47.73 

2.0403 

20  20  35.7 

7.936 

11 

10  53  20.18 

1.8678 

12  34  37.5 

11.171 

12 

9  21  50.a3 

2.0962 

20  12  37.0 

8.022 

12 

10  55  12.16 

1.8650 

12  23  25.8 

11.918 

13 

9  2:3  52.08 

2.0392 

20    4  33.1 

&108 

13 

10  57    3.98 

1.8693 

12  12  11.3 

11.965 

14 

9  25  53.89 

2.0282 

19  .56  24.1 

8.193 

14 

10  58  5.5.64 

1.8596 

12    0  54.0 

11.319 

15 

9  27  55.46 

2.0242 

19  48    9.9 

8.278 

15 

11     0  47.13 

1.8569 

1 1  49  3:3.8 

11.359 

16 

9  2fi  56.79 

2.0901 

19  :39  50.7 

8.361 

16 

11     2  38.47 

1.8544 

11  .38  10.9 

11.403 

17 

9  31  57.87 

2.0160 

19  31  26.6 

8.443 

17 

11     4  29.66 

1.8590 

11  26  4.5.4 

11.447 

18 

9  33  58.71 

2.0120 

19  22  57.6 

8.524 

18 

11     6  20.71 

1.8496 

11   15  17.2 

11.491 

19 

9  35  59.31 

2.0080 

19  14  23.7 

8.605 

19 

11     8  11.61 

1.8471 

1 1     3  46.4 

11.534 

20 

9  37  59.67 

2.0040 

19    5  45.0 

8.685 

20 

11   10    2.36 

1.8447 

10  52  1:3.1 

11.576 

21 

9  39  59.79 

2.0000 

18  57     1.5 

8.764 

21 

11  11  52.97 

1.8493 

10  40  37.3 

11.618 

22 

9  41  59.67 

1.9960 

18  48  13.3 

8.842 

22 

11   13  43.44 

1.8401 

10  28  59.0 

11.659 

23 

9  43  59.31 

1.9990 

N.18  39  20.4 

8.990 

23 

11  15  33.78 

1.8379 

N.IO  17  18.2 

11.700 

► 

M( 

3NDA^ 

ST  26. 

WED 

>NESD 

AY  28. 

0 

9  45  58.71 

1.9881 

N.18  30  22.9 

8.997 

0 

11  17  2:3.99 

1.8358 

N.IO    5  .35.0 

11.739 

1 

9  47  57.88 

1.9842 

18  21  20.8 

9.079 

1 

11  19  14.07 

1.8337 

9  .5:3  49.5 

11.T78 

2 

9  49  56.81 

1.9803 

18  12  14.2 

9.147 

2 

11  21    4.03 

1.8316 

9  42     1.7 

11.816 

3 

9  51  55.51 

1.9764 

18    3    3.1 

9.299 

3 

11  22  53.86 

1.8996 

9  30  11.6 

11.853 

4 

9  5,3  53.98 

1.9725 

17  53  47.6 

9.295 

4 

11  24  43.58 

1.8977 

9  18  11.3 

11.889 

5 

9  55  52.21 

1.9686 

17  44  27.7 

9.367 

5 

11  26  :33.18 

1.8858 

9    6  24.9 

11.994 

6 

9  57  50.21 

1.9648 

17  35    3.5 

9.439 

6 

11  28  22.67 

1.8939 

8  54  28.4 

11.959 

7 

9  59  47.98 

1.9610 

17  25  35.0 

9.510 

7 

11  30  12.05 

1.8999 

8  42  29.8 

lli»4 

8 

10     1  45.53 

1.9573 

17  16    2.3 

9.580 

8 

11  32     1.33 

1.8204 

8  30  29.1 

19.098 

9 

10    3  42.86 

1.9536 

17    6  25.4 

9.649 

9 

11  33  50..50 

1.8187 

8  18  26.4 

19.062 

10 

10    5  39.9(J 

1.9498 

16  56  44.4 

9.717 

10 

11  35  39.-57 

1.8171 

8    6  21.7 

12.094 

M 

10    7  .%.84 

1.9461 

16  46  59.3 

9.785 

11 

1 1  37  28.55 

1.8156 

7  54  15.1 

12.126 

12 

10    9  33.49 

1.9424 

16  37  10.2 

9.852 

12 

11  :39  17.44 

1.8141 

7  42    6.6 

12.157 

13 

10  11  29.92 

1.9388 

16  27  17.1 

9.918 

13 

11  41     6.24 

1.8197 

7  29  .56.2 

12.187 

14 

10  13  2(5.14 

1.9352 

16  17  20.1 

9.983 

14 

11  42  54.96 

1.8113 

7  17  44.1 

12.217 

15 

10  15  22.15 

1.9317 

16    7  19.1 

10.048 

15 

1 1  44  4:).60 

1.8100 

7    5  :30.2 

12.946 

16 

10  17  17.94 

1.9281 

15  57  14.3 

10.111 

16 

11  46  .32.16 

1.8087 

6  ,5:3  14.6 

19.274 

17 

10  19  13.52 

1.9245 

15  47    5.8 

10.174 

17 

11  48  20.64 

1.8074 

6  40  57.:3 

12.302 

18 

10  21     8.88 

1. 9210 

15  .36  5:3.5 

10.236 

18 

11  50    9.05 

1.8063 

6  28  :38.:3 

12.330   1 

19 

10  23    4.04 

1.9176 

15  26  37.5 

10.297 

19 

11  51  57.40 

1.8053 

6  16  17.7 

12.356   1 

20 

10  24  58.99 

1.9142 

15  16  17.9 

10.357 

20 

11  53  4.5.69 

1.8049 

6    3  55.6 

12.381 

21 

10  2(5  5:J.74 

1.9108 

15    5  54.6 

10.417 

21 

11  55  3;}.91 

1.8039 

5  51  :32.0 

12.406   ' 

22 

10  28  48.29 

1.9075 

14  55  27.8 

10.476 

22 

1 1  57  22.08 

1.8094 

5  :39    6.9 

12.430  ' 

23 

10  30  42.64 

1.9042 

14  44  57.5 

10.533 

2.3 

11  ,59  10.20 

1.8016 

5  26  40.4 

12.454 

24 

10  32  36.80 

1.9010 

N.14  34  23.8 

10.590 

24 

12    0  58.27 

1.8006 

N.  5  14  12.4 

12.477 

— 

* 



- 

— 

— 
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GRBENWIOH  MEAN  TIME. 

THE  MOON'S  BIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

Right  Aocension. 

Difllfor 
1  Minute. 

DeolinaUon. 

DifCfor 
IMlnate. 

Hour. 

BlghtAfloenslon. 

Diftfor 
1  Minute. 

DeoUnatiou. 

Dim  for 
1  Minute. 

THl 

JRSD^ 

LY  29. 

SATURDAY  31. 

0 

h     m     • 
12    0  58JJ7 

• 

1.8008 

N.  5  14  12:4 

J9.477 

0 

h     m     8 
13  27  45.61 

8 

1.8418 

S.  4  58  47.9 

12.807 

1 

12    2  46.30 

1.8001 

5    1  43.1 

12.499 

1 

13  29  36.20 

1.8445 

5  11  36.1 

12.797 

2 

12    4  34.28 

1.7993 

4  49  12.5 

12.531 

2 

13  31  26.95 

1.8471 

5  24  23.6 

12.786 

3 

12    6  22.22 

1.7987 

4  36  40.5 

.    12.543 

3 

13  33  17.85 

1.8498 

5  37  10.4 

12.774 

4 

12    8  10.13 

1.7983 

4  24    7.3 

12.563 

4 

13  35    8.92 

1.8526 

5  49  56.5 

12.762 

5 

12    9  58.02 

1.7979 

4  11  32.9 

12.583 

5 

13  37    0.16 

1.8555 

6    2  41.9 

12.750 

6 

12  11  45.88 

1.7976 

3  58  57.4 

12.602 

6 

13  38  51.58 

1.8585 

6  15  26.5 

12.736 

7 

12  13  33.72 

1.7979 

3  46  20.7 

12.691 

7 

13  40  43.18 

1.8615 

6  28  10.2 

12.731 

8 

12  15  21.54 

1.7960 

3  33  42.9 

12.638 

8 

13  42  34.96 

1.8646 

6  40  53.0 

19.706 

9 

12  17    9.34 

1.7966 

3  21    4.1 

19.655 

9 

13  44  26.93 

1.8677 

6  53  34.9 

12.69U 

10 

12  18  57.13 

1.7965 

3    8  24.3 

12.679 

10 

13  46  19.09 

1.8710 

7    6  15,8 

12,673 

11 

12  20  44.92 

1.7965 

2  55  43.5 

12.688 

11 

13  48  11.45 

1.8744 

7  18  55.6 

12.655 

12 

12  22  32.71 

1.7965 

2  43    1.7 

12.704 

12 

13  50    4.02 

1.8778 

7  31  34.4 

12.637 

13 

12  24  20.50 

1.7965 

2  30  19.0 

12.718 

13 

13  51  56.79 

1.8819 

7  44  12.1 

12.617 

J4 

12  26    8.29 

1.7966 

2  17  35.5 

12.732 

14 

13  53  49.77 

1.8848 

7  56  48.5 

12.597 

15 

12  27  56.09 

1.7968 

2    4  51.2 

12.745 

15 

13  55  42.97 

1.8885 

8    9  23.7 

12.576 

16 

12  29  43.91 

1.7971 

I  52    6.1 

12.757 

16 

13  57  36.39 

1.8933 

8  21  57.6 

12.554 

17 

12  31  31.74 

1.7974 

1  39  20.3 

12.769 

17 

13  59  30.03 

1.8959 

8  34  30.2 

12.533 

18 

12  3:3  19.59 

1.7977 

1  26  33.8 

12.781 

18 

14     1  23.90 

1.8908 

8  47     1.4 

12.508 

19 

12  35    7.47 

1.7982 

1  13  46.6 

12.799 

19 

14    3  18.01 

1.9037 

8  59  31.2 

18.483  , 

20 

12  3e)  55Ji8 

1.7987 

1     0  58.8 

12.8U1 

20 

14     5  12.35 

1.9077 

9  11  59.4 

13.458 

21 

12  38  43.32 

1.7993 

0  48  10.5 

12.810 

21 

14    7    6.93 

1.9118 

9  24  26.1 

12.432 

22 

12  40  31.30 

1.8000 

0  35  21.6 

12.819 

22 

14    9     1.76 

1.9160 

9  36  51.2 

12.405 

23 

12  42  19.32 

1.8007 

N.  0  22  32.2 

12.827 

23 

14  10  56.85 

1.9909 

S.  9  49  14.7 

12.377 

FJ 

aiDA\ 

'  30. 

SUNDAY,   FEB 

RUARY    1 

0 

1 

12  44    7.38 
12  45  55.49 

1.8014 
1.8033 

N.  0    9  42.3 
S.  0    3    8.0 

12.835 
19.849 

0 

14  12  52.19  1    1.9945 

8.10    1  36.5 

19.348 

2 

12  47  43.66 

1.8033 

0  15  58.7 

12.847 

3 

12  49  31.89 

1.8043 

0  28  49.7 

12.859 

4 

12  51  20.18 

1.8054 

0  41  41.0 

12.867 

5 

6 

12  53    8.54 
12  54  56i)7 

1.8066 
1.8078 

0  54  32.6 

1  7  24.4 

12.869 
12.865 

PHASES  OF  T 

FTFi  MOON 

7 
8 

12  56  45.47 
12  58  34.05 

1.8090 
1.8104 

1  20  16.4 
1  33    8.5 

12.867 
12.860 

9 

13    0  22.72 

1.8118 

1  46    0.7 

12.871 

d     b 

m 

JO 

13    2  11.47 

1.8133 

1  58  53.0 

12.879 

< 

t  Last  Quarter .    .   J 

an.      2    22 

12.1 

11 

13    4    0.31 

1.8148 

2  11  45.3 

12.879 

{ 

1  New  Moon      .    •    • 

.    10      3    ' 

24.6 

12 

13    5  49.25 

1.8165 

2  24  37.6 

12.871 

13 

13    7  38.29 

1.8163 

2  37  29.8 

12.869 

}>  First  Quarter.    .    . 

.    16    18 

17.5 

14 

13    9  27.44 

1.8301 

2  50  21.9 

13.867 

( 

3  Full  Moon      .    .    . 

.    24    12    J 

25.3 

15 

13  n   16.70 
13  13    6.07 

1.8919 

3    3  13.9 
3  16    5.7 

12.865 

16 

1.8937 

12.861 

17 

13  14  55.55 

1.8957 

3  28  57.2 

12.857 

d      h 

18 

13  16  45.15 

1.8978 

3  41  48.5 

13.859 

19 

13  18  34.88 

1.8300 

3  54  39.5 

12.847 

< 

t  Perigee  ....  J 

m.    11     13.8 

20 
21 

13  20  24.75 
13  22  14.75 

1.8393 
1.8345 

4    7  30.1 
4  20  20.3 

12.840 
19.839 

{ 

T  Ai>Ofiree .    •    .    •    • 

.    27      3.8 

k^     **|''''0^'*'  ..... 

22 

13  24    4.89 

1.8369 

4  33  10.0 

12.834 

23 

13  25  55.18 

1.8393 

4  45  59.2 

12.816 

24 

13  27  45.61 

1.8418 

8.  4  58  47.9 

12.807 
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XIII. 


GRKFiNWTOH  ME  AW  TIME. 

LUNAB  DISTANCES. 

9 

5^ 

Name  and  Dlreotion 
of  Object. 

Noon. 

P.L 

of 

Diff. 

mh. 

P.L. 
of 
Diff. 

VIb. 
60  35  30 

P.  L. 
of 

Diff. 

3066 

rxh. 

62    4  2i' 

P.  L. 
of 
Diff.  1 

f 

1 

Pollux 

W. 

57  38    6 

3076 

59    6  45 

3071 

3061   ' 

Re<ru1iis 

W. 

21  50  43 

3160 

23  17  40 

3145 

24  44  55 

313-2 

26  12  26 

3119 

Spica 

E. 

33  24  J9 

3153 

31  57  13 

3156 

30  30  11 

3160 

29    3  14 

3164  ' 

Vehus 

E. 

75  :i5  52 

3183 

74    9  22 

3181 

72  42  50 

3178 

71   16  15 

3174 

Aiitares 

E. 

79    3  55 

3063 

77  35  25 

3078 

76    6  49 

3074 

74  38    8 

3069 

Suif 

E. 

111     4  28 

3457 

109  43  16 

3454 

108  22    0 

3448 

107    0  38 

3443' 

2 

Pollux    • 

W. 

69  30  23 

3097 

71     0    2 

3020 

72  29  50 

3011 

TS  59  49 

3002 

Regulus 

W. 

33  33  40 

3002 

35    2  3(] 

3052 

3(5  31  45 

3040 

38     1     8 

3029 

Venus 

E. 

64    2    5 

3151 

62  34  57 

3145 

61     7  42 

3138 

59  40  19 

3131   . 

AntarcB 

E. 

67  13    3 

3039 

65  43  38 

3032 

64   14     5 

3024 

62  44  22 

3016 

Suit 

E. 

100  12    4 

3408 

98  49  56 

3400 

97  27  39 

3390 

96    5  11 

3380  ! 

3 

Pollux 

W. 

81  32  42 

9950 

a3    3  57 

2939 

84  35  2(5 

9927 

86    7  11 

2915  1 

Regulus 

W. 

45  31  38 

0969 

47    2  30 

2956 

48  :J3  38 

2942 

50    5    3 

9930  i 

Saturn 

W. 

26  38  47 

2970 

28    9  37 

2955 

29  40  4(5 

2942 

31   12  12 

2927 

Venus 

E. 

52  21     4 

3089 

50  52  41 

3080 

49  24    7 

3070 

47  55  21 

3060 

Atitares 

E. 

55  13    3 

2969 

53  42  1 1 

2958 

52  11     5 

2947 

50  39  46 

2936 

Sun 

E. 

89    9  56 

3325 

87  46  13 

3313 

86  22  16 

3300 

84  58    4 

3287 

4 

Pollux 

W. 

93  50    2 

2846 

95  23  30 

9831 

96  57  17 

9816 

98  31  24 

9801 

Regulus 

W. 

57  46  30 

2857 

59  19  44 

9842 

60  53  18 

9896 

62  27  12 

2810 

Saturn 

W. 

38  54    7 

2850 

40  27  30 

2835 

42     1    13 

2818 

43  35  18 

9801   ' 

Venus 

E. 

40  28  10 

3003 

38  58     1 

2992 

37  27  38 

2979 

35  5(5  59 

2967 

An  tares 

E, 

42  59  31 

2876 

4 1  2()  42 

2864 

:«)  53  37 

2852 

38  20  16 

2838 

Sun 

E. 

77  52  57 

3212 

76  27    2 

3196 

75    0  48 

3180 

73  34   15 

3163 

i 

5 

Regulus 

W. 

70  22    5 

2735 

71  58  11 

2708 

73  34  40 

2690 

75  II  :w 

1 
2672 

Saturn 

W. 

51  31   10 

9716 

5;J     7  29 

2698 

54  44  12 

2680 

56  21    19 

26621 

Spica 

W. 

17    7  56 

2992 

18  38  19 

2932 

20    9  57 

2881 

21  42  40 

2836  ■ 

Venus 

E. 

28  19  57 

2909 

2(5  47  50 

2898 

25  15  29 

2889 

23  42  56 

2880 

Sun 

E. 

66  16  17 

3074 

64  47  36 

3056 

63  18  3i 

3038 

61  49    6 

3018  , 

1 

G 

Regulus 

W. 

8:3  22    6 

9580 

85     1  28 

2562 

86  41    15 

2543 

88  21  28 

1 
2525  ; 

Saturn 

W. 

(>4  33    6 

2569 

66  12  44 

2550 

07  52  48 

2532 

69  3:3  17 

9512  ! 

Spica 

W. 

29  39    8 

2666 

31   16  33 

2638 

32  54  36 

9612 

34  3.3  15 

9587 

Sun 

E. 

54  15  54 

2921 

52  44    2 

2901 

51   11  45 

2882 

-  49  39    3 

2862 

7 

Regulus 

W. 

96  49    2 

9432 

98  31  51 

2415 

100  15    5 

9396 

101  58  45 

i 
9379 

Spica 

W. 

42  54  49 

2472 

44  36  42 

2450 

46  19    6 

9429 

48    2    0 

2400 

Sun 

E. 

41  49  15 

9766 

40  14    3 

2747 

38  38  26 

9729 

37    2  25 

2710 

8 

Spica 

W. 

56  43  30 

9314 

58  29    9 

2296 

60  15  14 

9280 

62     1  43 

9963  . 

Sun 

E. 

28  56  30 

2699 

27  18  14 

2615 

25  39  40 

9609 

24    0  48 

25!)! 

11 

Sun 

W. 

12  33  44 

9454 

14  16    2 

9434 

15  58  48 

2417 

17  41  59 

9402 

a  Pegiisi 

E. 

53  28  57 

2799 

51  52  5() 

9764 

50  17  41 

2804 

48  43  18 

9849 

»jr  Arielis 

E. 

93  46  17 

9153 

91  56  39 

2151 

JK)    6  58 

2150 

88  17  15 

2149  1 

12 

Sun 

W. 

26  21  25 

9377 

28    5  33 

9378 

29  49  39 

9380 

31  33  42 

9384 

a  Arietis 

E. 

79    9    1 

2163 

77  19  37 

2168 

75  30  21 

9174 

73  41    15 

2181   j 

Aldebaran 

E. 

109  36  21 

9060 

107  44  20 

2064 

105  52  25 

9068 

104    0  36 

9072  I 

XIV. 
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GKEBNWIOH  MEAN  TIME, 

1 
1 
LUNAB  DISTANCES. 

i 

1^ 

Name  and  Direotion 
of  Object. 

Midnight. 

P.L. 

of 

Diflf. 

xvt. 

P.L. 

of 
Diff. 

XVUIii 

P.L. 

of 

Diff. 

3043 

XXlb. 

P.L. 

of 
Diff. 

3035 

1 

Pollux 

W. 

63  33  18 

3056 

65    2  22 

3049 

66  3l'  34 

68    054 

Reguliis 

W. 

27  40  13 

3107 

29    8  14 

3096 

30  36  29 

3084 

32    4  58 

SOTJ 

1 

Spica 

E. 

27  36  22 

3171 

26    9  38 

3178 

24  43    3 

3189 

23  16  41 

3904  1 

Vehus 

E. 

69  49  35 

3171 

68  22  51 

3166 

66  56     1 

3169 

65  29    6 

3157  ; 

Antarcs 

E. 

73    9  21 

30M 

71  40  27 

3050 

70  11  27 

3059 

68  42  19 

3046 

Sun 

E. 

105  39  10 

3437 

104  17  35 

3431 

102  55  53 

3493 

101  34    3 

3415 

2 

Pollux 

W. 

75  29  59 

9093 

77    0  21 

9983 

78  30  55 

9973 

80    1  42 

9909 

Regulus 

W. 

39  30  45 

3018 

41    0  36 

3005 

42  30  42 

9994 

44     1     2 

9981 

Venus 

E. 

58  12  47 

3194 

56  45    6 

3116 

55  17  16 

3107 

53  49  15 

3099 

Antares 

E. 

61  14  29 

3007 

59  44  25 

9998 

58  14  10 

9980 

56  43  43 

9976 

Sun 

E. 

94  42  32 

8371 

93  19  42 

3359 

91  56  39 

3349 

90  33  24 

3338 

3 

Pollux 

W. 

87  39  11 

9901 

.  89  11  28 

9888 

90  44    2 

9875 

92  16  53 

9861 

ReguluB 

W. 

51  36  44 

9916 

53    8  43 

9901 

54  41     0 

9687 

56  13  35 

9879  1 

i 

Saturn 

W. 

32  43  57 

9919 

34  16    0 

9897 

35  48  23 

9889 

37  21     5 

9866 

Venus 

E. 

46  26  22 

3049 

44  57  10 

3038 

43  27  44 

3096 

41  58    4 

3015 

. 

Antares 

E. 

49    8  13 

9994 

47  36  25 

9919 

46    4  22 

9901 

44  32    4 

9889 

Sun 

E. 

83  33  37 

3979 

82    8  53 

3958 

80  43  52 

3949 

79  18  33 

3996 

4 

Pollux 

W. 

100    5  51 

9785 

101  40  38 

9769 

103  15  47 

9753 

104  51  17 

9735 

Regulus 

W. 

64     1  27 

9793 

65  236    4 

9777 

67  11     2 

9760 

68  46  22 

9743 

Saturn 

W. 

45    9  44 

9785 

46  44  32 

9768 

48  19  42 

9750 

49  55  15 

9734 

Venus 

E. 

34  26    5 

9954 

32  54  55 

9949 

31  23  30 

9931 

29  51  50 

9990 

Antares 

E. 

36  46  38 

9696 

35  12  44 

9815 

33  38  35 

9803 

32    4  11 

.    9799 

Sun 

E. 

72    7  22 

3146 

70  40    8 

3198 

69  12  32 

3111 

67  44  36 

3099 

5 

Regulus 

W. 

76  48  51 

9654 

78  26  33 

9636 

80    4  39 

9618 

81  43  10 

1 
9599 

Saturn 

W. 

57  58  50 

9643 

59  ;J6  46 

9695 

61  15    7 

9606 

62  53  54 

9588 

Spica 

W. 

23  16  21 

9795 

24  50  55 

9760 

26  26  16 

9T25 

28    2  22 

9695 

Venus 

E. 

22  10  11 

9873 

20  37  18 

9869 

19    4  20 

9871 

17  31  24 

9889 

Sun 

E. 

60  19  \6 

9908 

58  49    1 

9980 

57  18  23 

9961 

55  47  21 

9941 

6 

Regulus 

W. 

90    2    7 

9506 

91  43  12 

9487 

93  24  43 

9469 

95    6  40 

9451 

Saturn 

W. 

71  14  13 

9494 

72  55  35 

9475 

74  37  23 

9456 

76  19  38 

9438 

Spica 

W. 

36  12  28 

9569 

37  52  15 

9538 

39  32  35 

9516 

41  13  26 

9493 

Sun 

E. 

48    5  55 

9843 

46  32  23 

9894 

44  58  26 

9804 

43  24    3 

9785 

7 

Regulus 
Spiru 

W. 

103  42  50 

9361 

105  27  21 

9344 

107  12  16 

9397 

108  57  36 

9311 

W. 

49  45  22 

9389 

51  29  13 

9370 

53  13  31 

9350 

54  58  17 

9339 

Sun 

E. 

35  25  59 

9694 

33  49  10 

9676 

32  11  58 

9660 

30  34  25 

9644 

8 

Spica 

W. 

63  48  37 

9947 

65  35  54 

9939 

67  23  34 

9917 

69  n  36 

9909 

Sun 

E. 

22  21  40 

9580 

20  42  18 

9573 

19    2  46 

9567 

17  23    6 

9564 

11 

Sun 

W. 

19  25  31 

9399 

21     9  17 

9364 

22  53  14 

9380 

24  37  18 

9378  ; 

a  Pepisi 
a  Arietis 

E. 

47    9  54 

9901 

45  37  36 

9959 

44     6  32 

3096 

42  36  51 

3109 

E. 

86  27  31 

9150 

84  37  48 

9159 

82  48    8 

91S5 

80  58  32 

9158  ' 

12 

Sun 

W. 

[    33  17  40 

9388 

35     1  32 

9309 

36  45  18 

9398 

38  28  56 

9405 

a  Arietis 

E. 

71  52  19 

9190 

70    3  36 

9198 

68  15    6 

9908 

66  26  51 

9990 

Aldebarau 

E. 

102    8  54 

1 

9078 

100  17  21 

9063 

98  25  56 

9090 

96  34  41 

9097 

! 

16 


JANUARY,  1891. 


XV. 


GBEJBINWICH  MEAK  TIME. 

LUNAR  DISTANCES. 

J 

Name  and  Diraotion 
of  Olijeot. 

Noon. 

P.L. 

of 

DIff. 

mh. 

P.L. 

of 

DiS. 

VP>. 

P.L 

of 
Dlff. 

ix»>. 

P.L. 

of 

Dift 

13 

Sun 

W. 

40  12  24 

9413 

4f55  42 

9490 

43  38  48 

3499 

45  2142 

9438 

aArietis 

E. 

64  38  5:) 

S939 

62  51  13 

9945 

61    3  52 

8959 

59  16  52 

9974 

Aldebarao 

E. 

94  43  37 

3105 

92  52  45 

9113 

91    2    5 

3133 

89  11  39 

9131 

14 

Son 

W. 

53  52  40 

3499 

55  34    5 

9504 

57  15  12 

3516 

58  56    3 

9530 

a  ArietiB 

E. 

50  28    4 

9368 

48  43  44 

9391 

46  59  57 

3417 

45  16  46 

9443 

Aldebai-an 

E. 

80    3  13 

9184 

78  14  21 

9196 

76  25  47 

3908 

74  37  32 

9990 

15 

Sun 

W. 

67  15  38 

9599 

68  54  35 

9619 

70  33  13 

3637 

72  11  31 

9641 

Fomalhaut 

W. 

33  16  56 

9876 

34  49  46 

9837 

36  23  26 

3806 

37  57  46 

9780 

Aldebaran 

E. 

65  41    2 

9987 

63  54  44 

9301 

62    8  46 

9315 

60  23    9 

3331 

16 

Suw 

W. 

80  18    2 

9717 

81  54  19 

9739 

83  30  17 

3747 

85    5  54 

9769 

Fomalhaut 

W. 

45  55  48 

9716 

47  32    6 

9719 

49    8  30 

3710 

50  44  57 

9709 

a  Pegasi 

W. 

33  48  21 

4004 

34  58  58 

3936 

36  11  41 

3896 

37  26  16 

3731 

Aldeboraii 

E. 

51  40  27 

9405 

49  57    0 

9430 

48  13  54 

3436 

46  31  10 

9459 

Pollux 

E. 

95  46  22 

9387 

94    2  28 

9400 

92  18  Ki 

9414 

90  35  38 

9498 

17 

Sun 

W. 

92  59    6 

9836 

94  32  47 

9859 

96    6    8 

9866 

97  39  10 

9880 

Fomalhaut 

W. 

58  46  49 

9795 

60  22  56 

3730 

61  58  56 

9rj6 

63  34  48 

9744 

a  Pegasi 

W. 

44    0  18 

3418 

45  22  14 

3379 

46  44  54 

3345 

48    8  13 

3316 

Aldebaran 

E. 

38    3  10 

9533 

36  22  43 

9550 

34  42  39 

9568 

33    3    0 

9587 

Pollux 

E. 

82    4  19 

9497 

80  23    2 

3510 

78  42    3 

3534 

77    1  23 

9538 

18 

Sun 

W. 

105  19  49 

9951 

106  51     3 

3964 

108  22     1 

39n 

109  52  42 

9991 

Fomalhaut 

W 

71  31  36 

3784 

73    6  25 

3793 

74  41     2 

8808 

76  15  27 

9611 

a  Pegasi 

W. 

55  11  56 

3991 

56  37  40 

3909 

58    3  38 

3901 

59  29  46 

3183 

Pollux 

E. 

68  42  38 

9609 

67    3  46 

9615 

65  25  11 

9697 

63  46  53 

8639 

Regulus 

E. 

104  48  44 

9607 

103    9  59 

9619 

101  31  30 

9631 

99  53  17 

9643 

19 

Sun 

W. 

117  22    2 

3055 

118  51     7 

3067 

120  19  57 

3078 

121  48  33 

3091 

Fomalhaut 

W. 

84    4  25 

3861 

85  37  34 

9871 

87  10  30 

9881 

88  43  13 

9891 

a  Pegasi 

W. 

66  42    9 

3177 

68    8  46 

3176 

69  35  24 

5177 

71    2    1 

3178 

Pollux 

E. 

55  39  26 

3898 

54    2  44 

9710 

52  26  17 

9791 

50  50    5 

3739 

Regulus 

E. 

91  46  10 

3700 

90    9  30 

3710 

88  33    4 

3791 

86  56  52 

9739 

20 

a  Pegasi 
a  Arietis 

W. 

78  14  24 

3195 

79  40  39 

3900 

81    6  48 

3306 

82  32  50 

3911 

W. 

34  37  19 

3139 

36    4  53 

3119 

37  32  48 

3098 

39    1    0 

3086 

Pollux 

E. 

42  52  42 

3786 

41  17  56 

3796 

39  43  23 

3807 

38    9    4 

9818 

Regulus 

E. 

78  59  18 

3789 

77  24  26 

3793 

75  49  47 

3801 

74  15  20 

9810 

21 

a  Arietis 

W. 

46  24  46 

3056 

47  53  50 

3053 

49  22  57 

3063 

50  52    6 

3060 

Pollux 

E. 

30  20  56 

3871 

28  48    0 

3883 

27  15  20 

3885 

25  42  55 

9909 

Regulus 

E. 

6626    1 

3854 

64  52  43 

3869 

63  19  36 

3871 

61  46  40 

9879 

22 

a  Arietis 

W. 

58  17  54 

3055 

59  46  59 

3066 

61  16    2 

3059 

62  45    2 

3069 

Aldebiiran 

W. 

26  56  42 

3973 

28  27  28 

3974 

29  58  13 

3975 

31  28  57 

9976 

Regulus 

E. 

54    4  »} 

9919 

52  32  38 

3996 

51    0  52 

3935 

49  29  17 

9949 

Spica 

E. 

108    7  14 

3994 

106  35  26 

3931 

105    3  47 

9938 

103  32  16 

9944 

23 

a  Arietis 

W. 

70    9    7 

3078 

71  37  44 

3081 

73    6  17 

3085 

74  34  45 

3080 

Aldebaran 

W. 

39    2    0 

9989 

40  32  26 

9993 

42    2  47 

9997 

43  33    3 

3001 

XVI. 
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GBEENWICH  MEAN  TIME. 

LUNAR  DISTANCES 

h 

P.L. 

P.L. 

P.L. 

P.L. 

13 

NAme  and  Dlrecitioo 
of  Object. 

Midnight. 

of 

Diff. 

XVb. 

of 

mm 

xvnih. 

or 

Diff. 

XXIb. 

of 
Diff. 

Sun 

W. 

47    4  23 

9448 

48  46  49 

9458 

5029'    2 

9469 

52  10  59 

9480 

aArietis 

E. 

57  30  15 

8991 

55  44    2 

9309 

53  58  15 

9397 

52  12  55 

9347 

Aldebaraii 

E. 

87  21  27 

9141 

85  31  30 

9151 

83  41  48 

9161 

81  52  22 

9179 

14 

Sun 

W. 

60  36  35 

2543 

62  16  49 

9556 

63  56  44 

9570 

65  36  20 

9583 

j 

a  Arietis 

E. 

43  34  13 

9479 

41  52  21 

9504 

40  11  14 

9538 

38  30  54 

9574 

Aldebaraii 

E. 

72  49  35 

.  9933 

71     1  57 

9947 

69  14  39 

9960 

67  27  41 

9973 

15 

Sun 

W. 

73  49  30 

9657 

75  27    8 

'   9679 

77    4  26 

9687 

78  41  24 

9701 

Fomalhaut 

W. 

39  32  40 

9760 

41     8    0 

9744 

42  43  41 

9739 

44  19  38 

9799 

Aide  barn  n 

E. 

58  37  54 

9345 

5(>  53    0 

9359 

55    8  27 

9375 

53  24  16 

9390 

16 

Sun 

W. 

86  41  J2 

9777 

88  16  10 

9799 

89  50  48 

9607 

91  25    7 

9899 

Fomalhaut 

W. 

52  21  25 

9710 

53  57  52 

9719 

55  34  16 

9716 

57  10  35 

2719 

a  Pegai<i 
Aldebaraii 

W. 

38  42  30 

3649 

40    0  11 

3578 

41  19    9 

3517 

42  3!)  14 

3464 

E. 

44  48  49 

9467 

43    6  50 

9484 

41  25  14 

9499 

39  44    0 

9517 

Pollux 

E. 

88  52  43 

9449 

87  10    8 

9455 

85  27  52 

9470 

as  45  56 

9483 

17 

Sun 

W. 

99  11  54 

9894 

100  44  20 

9909 

102  16  27 

9993 

103  48  17 

9937 

FoinalliHut 

W. 

65  10  30 

9750 

66  46    3 

9759 

68  21  25 

9767 

69  56  36 

9775 

a  Pegasi 

W. 

49  32    6 

9990 

50  56  29 

3969 

52  21  17 

3950 

53  46  27 

3934 

Aldebaraii 

E. 

31  23  47 

9606 

29  45    0 

9696 

28    6  40 

9646 

26  28  48 

9667 

Pollux 

E. 

75  21    2 

9551 

73  40  59 

9564 

72    1  14 

9577 

70  21  47 

9500 

:  18 

Sun 

W. 

111  23    6 

9005 

112  53  13 

9017 

114  23    5 

3030 

115  52  41 

3049 

Fomailiaut 

W. 

77  49  40 

9891 

79  23  40 

9831 

80  57  28 

9841 

82  31     3 

9651 

aPegnsi 

W. 

60  56    4 

3187 

62  22  29 

3183 

63  48  59 

3179 

65  15  a3 

3178 

Pollux 

E. 

62    8  51 

9659 

60  31     6 

9663 

58  53  37 

9675 

57  16  24 

9687 

Regulus 

E. 

98  15  21 

9655 

96  37  40 

96G6 

95    0  15 

9678 

93  23    5 

968S 

19 

Sun 

W. 

123  16  54 

3109 

124  45     1 

3114 

126  12  54 

3195 

127  40  33 

3137 

Fomnlhaiit 

W. 

90  15  43 

9901 

91  48    0 

9919 

93  20    4 

9993 

94  51  54 

9933 

a  PegaHi 

W. 

72  28  37 

3180 

73  55  10 

3183 

75  21  39 

3187 

76  48    4 

3191 

Pollux 

E. 

49  14    8 

9743 

47  38  25 

9754 

46    2  57 

9764 

44  27  42 

9775 

ReguluH 

E. 

85  20  54 

9749 

a3  45  10 

9753 

82    9  40 

9763 

80  34  23 

9779 

20 

aPegasi 
(zArietis 

W. 

83  58  46 

3918 

85  24  34 

3395 

86  50  14 

3939 

88  15  45 

3939 

W. 

40  29  27 

3077 

41  58    5 

3069 

43  26  52 

3064 

44  55  46 

3059 

Pollux 

E. 

36  34  59 

9898 

35    1     8 

9838 

33  27  30 

9849 

31  54    6 

9860 

Regulus 

E. 

72  41     5 

9819 

71     7    2 

9898 

69  33  10 

9837 

67  59  30 

9845 

:  21 

a  Arietis 

W. 

52  21   17 

3050 

53  50  28 

3051 

55  19  38 

3059 

56  48  47 

3053 

1 

Pollux 

E. 

24  10  47 

9999 

22  38  56 

9937 

21     7  24 

9959 

19  36  11 

9969 

1 
I 

Regulus 

E. 

60  13  54 

9887 

58  41  18 

9895 

57    8  53 

9903 

55  36  38 

9911 

22 

a  Arietis 

W. 

64  13  58 

3065 

65  42  51 

3068 

67  11  40 

3070 

68  40  26 

3074 

Aldebaraii 

W. 

32  59  40 

9978 

34  30  20 

9981 

36    0  57 

2984 

37  31  30 

9986 

ReeuluR 
Spica 

E. 

47  57  51 

9950 

46  26  35 

9958 

44  55  29 

9965 

43  24  32 

9973 

E. 

102    0  53 

9950 

100  29  38 

9956 

98  58  30 

9969 

97  27  30 

9969 

23 

aArietis 

W. 

76    3    8 

3093 

77  31  26 

3096 

78  59  40 

3101 

80  27  48 

3105 

Aldebaraii 

vv. 

45    3  15 

3005 

46  33  21 

9009 

48    3  23 

9019 

49  33  20 

3017  1 

18 
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GBEBNWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

Name  and  DlreotioD 
of  Olijeot. 

Noon. 

P.  L. 

of 

Dlflf. 

9961 

40  23    6' 

P.L. 
of 
Uiff. 

Vlh. 

P.L. 
of 

Diff. 
9997 

IXh. 

P.L. 
of 
l>iff. 

Regulus 

E. 

4f  53  45 

9969 

3^  52  41 

37  22  24 

3005 

Saturn 

E. 

60    1  26 

9943 

58  30    0 

9948 

56  58  42 

9954 

55  27  31 

9060 

Spica 

E. 

95  56  3d 

9974 

94  25  53 

9980 

92  55  15 

9985 

91  24  44 

9099 

24 

aArietis 

W. 

81  55  51 

3110 

83  23  49 

3114 

84  51  42 

3119 

86  19  29 

3193 

Aldebaran 

W. 

51     3  12 

3091 

52  32  59 

3095 

54    2  41 

3099 

55  32  18 

3033 

Regulus 

E. 

29  53  37 

3050 

28  24  26 

30GO 

26  55  28 

3073 

25  26  45 

3086 

Satdric 

E. 

47  53  26 

9989 

46  22  59 

9993 

44  52  38 

9999 

43  22  24 

3004 

Spica 

E. 

83  53  56 

3018 

82  24    6 

3094 

80  54  23 

3099 

79  24  46 

3034 

25 

Aldebaran 

W. 

62  59  12 

30a9 

64  28  21 

3055 

65  57  26 

3059 

67  26  26 

3069 

Pollux 

W. 

18  55  28 

3103 

20  23  34 

3099 

21  51  45 

3096 

23  20    0 

3003 

Saturn 

E. 

35  52  53 

3031 

34  23  19 

3036 

32  53  51 

3049 

31  24  30 

3047 

Spica 

E. 

71  58  12 

3058 

70  29  11 

3069 

69    0  15 

3067 

67  31  25 

3071 

26 

Aldebaran 

W. 

74  50  80 

3077 

76  19    8 

3079 

77  47  43 

3089 

79  16  15 

3063 

Pollux 

W. 

30  41  48 

3089 

32  10  11 

3089 

3J3  38  34 

3090 

35    6  56 

3091 

Spica 

E. 

60    8  30 

3091 

58  40  10 

3095 

57  11  54 

3098 

55  43  42 

3109 

Antares 

E. 

106    0  42 

3077 

104  32    4 

3079 

103    3  29 

3089 

101  34  57 

3663 

Vsifus 

E. 

117  48    2 

3401 

1 16  25  47 

3405 

115    3  36 

3406 

113  41  28 

3411 

27 

Aldebaran 

W. 

86  38  20 

3099 

88    6  39 

3093 

89  34  57 

3094 

91     3  14 

3004 

Pollux 

W. 

42  28  37 

3099 

43  56  56 

3093 

45  25  14 

3093 

46  53  32 

3099 

Spica 

E. 

48  23  48 

3119 

46  56    1 

3199 

45  28  18 

3195 

44    0  39 

3199 

Antares 

E. 

94  12  51 

3091 

92  44  31 

3093 

91    16  13 

3093 

89  47  55 

3004 

Venus 

E. 

106  51  34 

349S 

105  29  42 

3493 

104    7  52 

3495 

102  46    4 

3496 

28 

Pollux 

W. 

54  15  13 

3088 

55  43  37 

3087 

57  12    2 

3086 

58  40  29 

3083 

Regulus 

W. 

18  29  46 

3909 

19  55  53 

3183 

21  22  22 

3169 

22  49    8 

3156 

Spica 

E. 

36  43  24 

3146 

35  16  10 

3149 

33  49    0 

3154 

32  2!  56 

3160 

Ajitares 

E. 

82  26  32 

3094 

80  58  15 

3099 

79  29  .56 

3091 

78    1  36 

3089 

Venus 

E. 

95  57  15 

3498 

94  35  30 

3497 

93  13  44 

3496 

91  51  .57 

3494 

2i) 

Pollux 

W. 

66    3  30 

3069 

67  32  18 

3065 

69     1  10 

3060 

70  30    8 

3056 

Regulus 

W. 

30    6  18 

3110 

31  34  16 

a(ro9 

33.  2  23 

3095 

34  30  39 

3083 

Antares 

E. 

70  39  18 

3078 

69  10  41 

3074 

67  42    0 

3070 

66  13  14 

3067 

Vends 

E. 

85    2  3;3 

3414 

83  40  32 

3411 

82  18  28 

3407 

80  .56  19 

3403 

Sun 

E. 

131     1  39 

3468 

129  40  39 

3463 

128  19  33 

3458 

126  58  22 

3453 

30 

Pollux 

W. 

77  56  32 

3097 

79  26  11 

3091 

80  55  58 

3014 

82  25  54 

3006 

Regulus 

W. 

41  54  20 

3048 

43  23  3:3 

3040 

44  52  56 

3a31 

46  22  30 

3099 

Saturn 

W. 

23  58  33 

3033 

25  28    5 

3099 

26  57  50 

3013 

28  27  47 

3009 

Antares 

E. 

58  48    5 

3049 

57  18  44 

3035 

55  49  15 

3030 

,54  19  39 

3093* 

Venus 

E. 

74     4  19 

3377 

72  41  36 

3371 

71    18  46 

3365 

69  55  49 

3357 

Sun 

E. 

120  10  47 

3490 

118  48  53 

3419 

117  26  50 

3404 

116    4  38 

3396 

31 

Pollux 

W. 

89  58    5 

9969 

91  29    6 

S9S9 

93    0  19 

9949 

94  31  45 

9931 

Regulus 

W. 

53  53  M 

9974 

55  23  56 

9963 

56  54  55 

9959 

58  26    8 

9941 

Saturn 

w. 

36    0  45 

9950 

37  32    0 

9939 

39    3  30 

9927 

40  35  15 

9916 

Antares 

E. 

46  49  28 

9985 

45  18  57 

9977 

43  48  15 

2968 

42  17  22 

9960 

I    VKNUg 

E. 

62  58  47 

3315 

61  34  5S 

3305 

60  10  47 

3995 

58  46  30 

3985 

Sun 

E. 

109  11     5 

3346 

107  47  47 

3336 

106  24   17 

3325 

105    0  34 

3313 

XVIII. 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

P.L. 

P.L. 

P.L. 

P.L. 

«i 

Numeuid  Direction 

Midnight. 

of 

XVb. 

of 

XVfflb. 

of 

XXJh- 

of 

1^ 

23 

of  Ol^eot. 

Dlff. 

Dlff. 

Diff 

Dlff. 

Regtilus 

E. 

O            /          // 

35  52  17 

3014 

34  22' 21 

9099 

dS  52  35 

3030 

3f23'     tf 

3040 

Saturn 

E. 

53  56  27 

9905 

52  25  31 

9971 

50  54  42 

9977 

49  24    0 

9983 

Spica 

E. 

89  54  21 

9997 

88  24    5 

3009 

86  53  55 

3006 

85  23  52 

3014 

2i 

a  Arietis 

W. 

87  47  11 

3197 

89  14  48 

3139 

90  42  19 

3136 

92    9  45 

3140 

Aldebaraii 

W. 

57     1  50 

3037 

58  31  17 

3040 

60    0  40 

3044 

61  29  58 

3047 

ReguluB 

E. 

23  58  18 

3101 

22  30    9 

3116 

21    2  19 

3134 

19  34  51 

3154 

Saturn 

E. 

41  52  16 

3009 

40  22  15 

3015 

38  52  21 

3091 

37  22  34 

3096 

Spica 

E. 

77  55  15 

3039 

76  25  50 

3044 

74  56  32 

3048 

73  27  19 

3053 

25 

Aldebanui 

W. 

68  55  22 

3065 

70  24  14 

3068 

71  53    3 

3071 

73  21  48 

3073 

1 

Pollux 

W. 

24  48  18 

3091 

26  16  39 

3000 

27  45    1 

3080 

29  13  24 

3088 

1 

Saturn 

E. 

29  55  16 

3053 

28  26    9 

3059 

26  57    9 

3065 

25  28  17 

3071 

Spica 

E. 

66    2  40 

3075 

64  34    0 

3079 

63    5  25 

3083. 

61  36  55 

9087 

26 

Aldebaruu 

W. 

80  44  45 

3086 

82  13  12 

3087 

83  41  37 

3090 

85    9  59 

3091 

Pollux 

W. 

36  35  17 

3091 

38    3  38 

3091 

39  31  58 

3091 

41     0  18 

3099 

Spica 

E. 

54  15  35 

3105 

52  47  32 

3109 

51  19  33 

3113 

49  51  39 

3115 

All  tares 

E. 

100    6  27 

3086 

98  38    0 

3087 

97    9  35 

3089 

95  41  12 

3091 

Vknus 

E. 

112  19  24 

3414 

110  57  23 

3415 

109  35  24 

9416 

108  13  28 

3490 

27 

Aldebaran 

W. 

92  31  31 

3095 

93  59  47 

3005 

95  28    3 

9095 

96  56  19 

3005 

t 

Pollux 

W. 

48  21  51 

3099 

49  50  10 

3091 

5!  18  30 

*9091 

52  46  51 

3000 

Spica 

E. 

42  33    4 

3139 

41    5  33 

3135 

3938    6 

3138 

38  10  43 

3149 

Antares 

E. 

88  19  38 

3094 

86  51  21 

9096 

85  23    5 

9095 

83  54  49 

9094 

Venus 

E. 

101  24  17 

3497 

100    2  31 

3497 

98  40  45 

3438 

97  19    0 

3498 

28 

Pollux 

W. 

60    8  59 

3089 

61  37  31 

3078 

63    6    7 

3076 

64  34  46 

3079 

Regulus 

W. 

24  16  10 

3145 

25  43  25 

3135 

27  10  52 

3196 

28  38  30 

3118 

Spica 

E. 

30  54  59 

3165 

29  28    8 

3173 

28    1  26 

3180 

26  34  53 

3180 

Antares 

E. 

76  33  13 

3087 

75    4  48 

3086 

73  36  21 

3083 

72    7  51 

3061 

Venus 

E. 

90  30    8 

3493 

89    8  18 

3491 

87  46  25 

3419 

86  24  30 

3417 

29 

Pollux 

W. 

71  59  12 

3051 

73  28  22 

3046 

74  57  38 

3040 

76  27    1 

3034 

Regulus 

W. 

35  59    5 

3079 

37  27  40 

3079 

38  56  24 

3065 

40  25  17 

3056 

Antares 

E. 

64  44  24 

3069 

63  15  28 

3058 

61  46  27 

3059 

60  17  19 

3047 

1 

Venus 

E. 

79  34    6 

3399 

78  11  48 

3394 

76  49  25 

3388 

75  26  55 

3383 

1 
1 

Sun 

E. 

125  37    5 

'  3446 

124  15  41 

3440 

122  54  10 

3434 

121  32  32 

3498 

1  30 

Pollux 

W. 

83  55  59 

9998 

85  26  14 

9989 

86  56  40 

9961 

88  27  17 

9973 

1 

Regulus 

W. 

47  52  15 

3014 

49  22  11 

3004 

50  52  19 

9994 

52  22  39 

9985 

Saturn 

W. 

29  57  57 

9999 

31  28  20 

9989 

32  58  55 

9979 

34  29  43 

3961 

^Antares 

E. 

52  49  55 

3016 

51  20    2 

3000 

49  50    0 

3001 

48  19  40 

9993 

Vbnus 

E. 

^  32  43 

3350 

67    9  29 

3341 

65  46    5 

3339 

64  22  31 

3394 

' 

Sun 

E. 

114  42  17 

3386 

113  19  45 

3378 

HI  57    3 

3368 

110  34  10 

3358 

31 

Pollux 

W. 

96    3  25 

9990 

97  35  19 

9908 

99    7  28 

9806 

100  39  52 

9883 

Regulus 

W. 

59  57  35 

9999 

61  29  17 

9916 

63     1  15 

9905 

64  33  28 

2891 

Saturn 

W. 

42    7  14 

9903 

43  39  29 

9891 

45  11  59 

9879 

46  44  45 

3866 

Antares 

E. 

40  40  19 

9950 

39  15    4 

9942 

37  43  38 

9933 

36  12     1 

9994 

Venus 

E. 

57  22     1 

3975 

55  57  20 

3963 

54  32  25 

3959 

53    7  17 

3939 

Sun 

E. 

103  36  37 

3300 

102  12  25 

3287 

100  47  58 

3974 

99  23  16 

3960 
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AT  GREENWICH  APPARENT  NOON. 


i 


Q 


^  SUN, 

Mon. 

I  Tues. 

I  Wed. 
Thur. 
Frid. 

Sat. 

SUK 

Mon. 

Tues. 
Wed. 
Thur. 

Frid. 
Sat. 

SUN. 

Mon. 
Tues. 
Wed. 

Tliur. 

Frid. 

Sal. 

SUN 

Mon. 

Tues. 

Wed. 
Tliur. 
Frid. 
Sat. 

SUN 


THE  SUN'S 


Apparent 
Ri (Eh t  Ascension. 

DUr.  for 
I  Hour. 

Il          III          H 

20  59  27.63 

21  3  31.75 
21     7  35.07 

10.189 
10.156 
10.1-22 

21   11  37.59 
21   15  39.31 
21   19  40.23 

10.088 
10.055 
10.021 

21  23  40.34 
21  27  39.65 
21  31  38.18 

9.988 
9.955 
9.923 

21  35  35.92 
21  39  32.86 
21  43  29.01 

9.889 
9.857 
9.824 

21  47  24.39 
21  51   19.00 
21  55  12.85 

9.792 
9.759 
9.727 

21  59     5.96 

22  2  58.34 
22     6  49.99 

9.696 
9.666 
9.637 

22  10  40.94 
22  14  31.20 
22  18  20.78 

9.608 
9.580 
9.553 

22  22     9.71 
22  25  58.00 
22  29  45.68 

9.526 
9.500 
9.475 

22  33  32.77 
22  37   19.29 
22  41     5.26 
22  44  50.69 

9.450 
9.427 
9.404 
9.383 

22  48  35.61 

9.-362 

Apparent 
Declination. 


S.  17  5  34.8 

16  48  20.4 

16  30  48.3 

16  12  58.9 

15  54  52.6 

15  36  29.9 

15  17  51.2 

14  58  56.9 

14  39  47.4 


Diflf.  for 
1  Honr. 


14 
14 
13 


20  23  2 

0  44.7 

40  52.3 


13  20  46.6 
13  0  27.9 
12  39  56.6 

12  19  13.2 
11  58  18.2 
11  37  11.9 

11  15  54  8 
10  54  27.2 
10  32  49.5 

10  11  2.2 
9  49  5.7 
9  27     0.3 

9     4  46.4 
8  42  24.4 


19  54.7 
57  17.6 


S.    7  34  33.5 


+42.73 
43.47 
44.20 

+44.91 
45.60 
46.28 

•1-46.94 

47.58 
48.20 

+48.80 
49.39 
49.96 

+50.51 
51.03 
51.55 

+52.05 
52.53 
52.99 

+53.43 
53.86 
54.27 

+54.66 
55.04 
55.40 

+55.75 
56.08 
50.40 
56.70 

+56.98 


Semi- 
diameter. 


16  16.08 

16  15.92 

16  15  76 

16  15.60 

16  15.43 

16  15.26 

16  15.08 

16  14.91 

16  14.73 

16  14.55 

lb  14.37 

16  14.39 

16  14.00 

16  13.81 

16  13.61 

16  13.41 

16  13.21 

16  13.01 

16  12.80 

16  12.59 

16  12.37 


16 
16 

16 
16 
16 
16 


12.15 
ij.92 
11.6D 


11.46 
11.22 
10.98 
10.73 


16  10.48 


Sidereal 
Time  of 
Semi- 

dlameter 
Paaaing 

Meridian, 


68.27 
68.16 
68.04 

67.93 
67.81 
67.70 

67.58 
67.47 
67.36 

67.25 
67.14 
67.03 

66.92 
66.S1 
66.'3J 

66.60 
66.50 
66.40 

66.30 
66.20 
66.11 

66.02 
65.93 
65.84 

65.76 
65.68 
65.60 
65.52 

65.44 


Eq nation  of 

Time, 

to  be 

Added  to 

Apparent 

Time. 


13  48.17 

13  55.72 

14  2.46 


Diff.  for 
t  Hour. 


14  21.44 
14  24.19 
14  26.16 

14  27.34 
14  27.73 
14  27.33 

14  26.16 
14  24.22 
14  21.53 

it  18.09 
14  13.92 
14  ?.03 


14 
13 
13 


3.44 
57.16 
50.21 


13  42.61 
13  34.37 
13  25.52 

13  16.08 
13  6.07 
12  55.52 
12  44.43 

12  32.82 


0.331 
0.298 
0.264 


14  8.40  0.231 
14  13.54  0.198 
14   17.89      0.164 


0.131 
0.098 
0.065 

0.032 
0.000 
0.033 

0.065. 

0.097 

0.129 

0.160 
0.190 
0.220 

0.249 
0.276 
0  303 

0.330  I 

0.356 

0.381 

0.406 
0.429 
0.452 
0.473 

0.494 


Note. — The  mean  time  of  aemidiameter  passing  may  be  foond  by  subtracting  0«.18  from  the  sidereal  time. 

The  sign  +  prefixed  to  the  hoorly  change  of  declination  indicates  that  south  declinations  are  decreasing. 


II. 
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AT  GREENWICH  MEAN  NOON. 

% 

THE 

SUN'S 

i 

9 

1 

1 

1 

1 

Sqnation  of 

Time, 

to  be 
Subtracted 

from 
Mean  Time. 

Diff.  for 
1  Hour 

Sidereal 

Time, 

or 

Hight  Ascension 

of 

Mean  Sun. 

Apparent 
Right  AnceAHioii. 

DIff.  foi 
1  Hour. 

Apparent 
Declination 

Dlir.  for 
1  Hour. 

SUN. 

1 

h      m       8  . 

20  59  25.29 

I0J88 

S.  17     5  44!6 

+48!73 

13  48!l0 

0.331 

h      m       B 

20  45  37.19 

Mon. 

2 

21     3  29.40 

10.155 

16  48  30.5 

43.46 

13  55.65 

0.298 

20  49  33.75 

Tues. 

3 

21     7  32.71 

10.121 

16  30  58.6 

44.19 

14     2.40 

0.264 

20  53  30.31 

Wed. 

4 

21   11  35.22 

10.088 

16  13     9.4 

+44.90 

14    8.35 

0.231 

20  57  26.87 

Thur. 

5 

21   15  36.93 

10.055 

15  55     3.4 

45.59 

14  13.50 

0.198 

21     1  23.43 

Frid. 

6 

21   19  37.85 

10.021 

15  36  40.9 

46.27 

14  17.86 

0.164 

21     5  19.99 

Sat 

7 

21  23  37.96 

9.988 

15  18     2.4 

+46.93 

14  21.42 

0.I3I 

21     9  16.54 

SUN. 

8 

21  27  37.27 

9.955 

•    14  59     8.3 

47.57 

14  24.18 

0.098 

21   13  13.09 

Mon. 

9 

21  31  35.80 

9.922 

14  39  59.0 

48.19 

14  26.15 

0.065 

21   17     9.65 

Tues. 

10 

21  35  33.54 

9.889 

14  20  35.0 

+48.79 

14  27.34 

0.032 

21  21     6.20 

Wed. 

11 

21  39  30.49 

9.857 

14     0  56.6 

49.38 

14  27.73 

0.000 

21  25    2.76 

Thur. 

12 

21  43  26.65 

9.824 

13  41     4.4 

49.95 

14  27.34 

0.033 

21  28  59.31 

Frid. 

13 

21  47  22.04 

9.792 

13  20  58.8 

+50.50 

14  26.17 

0.065 

21  32  55.87 

Sat. 

14 

21  51   16.66 

9.760 

13     0  40.2      51.03 

14  24.24 

0.097 

21  36  52.42 

SUN. 

15 

21  55  10.53 

9.728 

12  40     9.0;    51.55 

14  21.56 

0.129 

21  40  48.97 

Mon. 

16 

21  59     3.66 

9.697 

12  19  25.7  1  +52.05 

14  18.13 

0.160 

21  44  45.53 

Tues. 

17 

22     2  56.05 

9.667 

1 1  58  30.7 

66.53 

14  13.97 

0.190 

21  48  42.08 

Wed. 

18 

22     6  47.72 

9.638 

11  37  24.4 

52.99 

14     9.09 

0.220 

21  62  38.63 

Thur. 

19 

22  10  38.69 

9.609 

11   16     7.3 

+53.43 

14     3.50 

0.249 

21  56  35  19 

Frid. 

20 

22  14  28.97 

9.581 

10  54  39.7 

53.86 

13  57.22 

0.276 

22     0  31.75 

Sat. 

21 

22  18  18  57 

9.554 

10  33     2.0 

54.27 

13  50.27 

0.303 

22     4  28.30 

SUN. 

22 

22  22     7.53 

9.527 

10  11   14.7 

+54.66 

13  42.67 

0.330 

2'^     8  24.85 

Mon. 

23 

22  25  55.85 

9.501 

9  49  18.2 

55.04 

13  34.44 

0.356 

22  12  21.41 

Tues. 

24 

22  29  43.56 

9.476 

9  27  12.7 

55.40 

13  25.60 

0.381 

22   16  17.96 

Wed. 

25 

22  33  30.68 

9.451 

9     4  58.7 

+55.75 

13  16.16 

0.406 

22  20  14.52 

Thur. 

26 

22  37  17.23 

9.428 

8  42  36.6 

56.08 

13     6.16 

0.429 

22  24  11.07 

Frid. 

27 

22  41     3.23 

9.405 

8  20     6.8 

56.40 

12  55.61 

0.452 

22  28     7.62 

Sat. 

28 

22  44  48.69 

9.384 

7  57  29.6 

56.70 

12  44.52 

0.473 

22  32     4.17 

SUN. 

29 

22  48  33.65 

9.363 

S.    7  34  45.4 

+56.98 

12  32.92 

0.494 

22  36     0.73 

Koo.— The 
The 

Bomidiameter  for  me 
sign  +  prefixed  to  tl 
lecreadng. 

tan  noon  n 
lie  hourly 

lay  be  Msamed  the  same  m  th^ 
change  of  declination  indicates 

it  for  apparent  o 
that  south  decli 

lOon. 
nations 

Diff.  for  1  hour, 
H-9«.8565. 
(Table  m.) 
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III. 


AT  GREENWICH  MEAN  NOON. 

THFi  SUN'S 

1 

« 

5 

1 

1 

Loguithiii 

of  the 

Badins  Vector 

HeuiTliD* 

TSITX  LONQirUDK. 

^ 

1 

1 

Dlff.  for 
1  Hour. 

LATITUDE. 

of  tlio 
Earth. 

Diff.  for 
1  Honr. 

of 
Siflereal  Noon. 

\ 

V 

1 

32 

312  28  89'!5 

28  56I2 

I52J9 

+  a32 

9.9936897 

+28.6 

h       m       • 

3  13  50.95 

2 

33 

313  24  31.6 

24  42.1 

152.15 

0.20 

9.9937594 

29.4 

3    9  55.04 

3 

34 

314  25  22.8 

25  33.2 

162.11 

+  0.07 

9.9938308 

30.1 

3     5  59.13 

4 

35 

315  26  13.1 

26  23.4 

152.07 

-0.06 

9.9939038 

+30.8 

3    2     3.22 

5 

36 

316  27    2.4 

27  12.5 

152.03 

0.19 

9.9939783 

31.4 

2  58    7.31 

6 

37 

317  27  50.7 

28    0.6 

151.99 

0.31 

9.9940543 

31.9 

2  54  11.41 

7 

38 

318  28  37.9 

28  47.7 

151.94 

-  0.41 

9.9941316 

+32.4 

2  50  15.50 

8 

39 

319  29  23.9 

29  33.6 

151.89 

0.48 

9.9942100 

32.9 

2  46  19.59 

9 

40 

320  30    8.6 

30  18.2 

151.83 

0.52 

9.9942894 

33.3 

2  42  23.67 

10 

41 

321  30  51.9 

31     1.3 

151.77 

-0.54 

9.9943700 

+33.8 

2  38  27.76 

11 

42 

322  31  33.7 

31  43.0 

151.71 

0.53 

9.9944518 

34.3 

2  34  31.85 

12 

43 

32^  32  14.0 

32  23.1 

151.64 

0.48 

9.9945348 

34.8 

2  30  35.94 

13 

44 

324  32  52.6 

33     1.6 

151.57 

-0.40 

9.9946189 

+35.3 

2  26  40.04 

14 

45 

325  33  29.5 

33  38.4 

151.50 

0.31 

9.9947043 

35.8 

2  22  44.13 

15 

46 

326  34    4.7 

34  13.4 

151.43 

0.20 

9.9947910 

36.4 

2  18  48.22 

16 

47 

327  34  38.0 

34  46  6 

151.35 

-0.07 

9.9948791 

+37.0 

2  14  52.31 

17 

48 

328  35    9.5 

35  18.0 

151.27 

+  0.07 

9.9949688 

37.7 

2  10  56.41 

18 

49 

329  35  39.2 

35  47.6 

151.19 

0.20 

9.9950602 

38.4 

2    7     0.50 

19 

50 

330  36    7.0 

36  16.3 

151.12 

+  0.32 

9.9951533 

+39.1 

2     3    4.59 

20 

51 

331  36  33.0 

36  41.1 

151.04 

0.43 

9.9952482 

39.9 

1  59    8.68 

21 

52 

332  36  57.2 

37    5.2 

150.97 

0.52 

9.9953450 

40.7 

1  55  12.77 

22 

53 

333  37  19.6 

37  27.5 

150.89 

+  0.59 

9.9954437 

+41.5 

1  51   16.86 

23 

54 

334  37  40.2 

37  48.0 

150.82 

0.62 

9.9955443 

42.3 

1  47  20.95 

24 

55 

335  37  59.0 

38    6.7 

150.75 

0.62 

9.9956469 

43.1 

1  43  25.04 

25 

56 

336  38  16.2 

38  23.7 

150.68 

+  0.60 

9.9957513 

+43.9 

1  39  29.14 

26 

57 

337  38  31.8 

38  39.2 

150.61 

0.55 

9.9958575 

44.6 

1  35  33.24 

27 

58 

338  38  45.9 

38  53.2 

150  55 

0.47 

9.9959654 

45.3 

1  31  37.33 

28 

59 

339  38  58.4 

39     5.6 

150.49 

0.37 

9.9960749 

45.9 

1  27  41.42 

29 

60 

340  39    9.4 

39  16.5 

150.43 

+  0.26 

9.9961859 

+46.5 

1  23  45.51 

Non 

K.— Th« 
the 

noinban  in  oolmnii 
meao  eqnSnoz  of  J% 

naary  (H.O. 

Lto  the  tn 

ae  equinox  of  the  date;  in  cohii 

nn  X',  to 

Diff.  for  1  Hoar. 
—  9-.8296. 
(Table  II.) 

IV. 
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GREENWICH  MEAN  TIME, 

THE  MOON'S 

• 

1 

•s 

1 

1 

SEUIDIAUBTER. 

HORIZONTAL 

PARALLAX. 

UPPER  TRANSIT. 

AGE. 

Noon. 

Miduigkt. 

Noon. 

Dlflf.  for 
1  Hoar. 

MUlnigUl. 

DifT.  for 
1  Hour. 

Meridian  ot 
Greenwich. 

Diflt   for 
1  Hour. 

Ill 
1.98 

Noon, 
d 

21.9 

15     9.4 

15  15!3 

55  3L0 

41.69 

55  52'4 

+  L87 

h       m 

17  59.7 

2 

16  21.7 

16  28.6 

56  15.9 

8.04 

56  41.3 

8.19 

18  47.6 

8.09 

22.9 

3 

15  35.9 

15  43.6 

57     8.3 

8.30 

57  36.5 

8.39 

19  39.8 

8.88 

23.9 

4 

15  51.6 

16  59.6 

58     5.7 

+8.44 

58  36.1 

+8.44 

20  37.1 

8.47 

24.9 

5 

16     7.5 

16  15.2 

59     4.3 

8.39 

59  32.5 

8.89 

21  38.4 

8.60 

25.9 

6 

16  22.4 

16  28  9 

59  59.0 

8.11 

60  23.1 

1.88 

22  42.1 

8.64 

26.9 

7 

16  34.7 

16  39.4 

60  44.1 

-1-1.59 

61     1.2 

+  1.84 

23  45.3 

8.57 

27.9 

8 

16  42.8 

16  45.0 

61   13.9 

0.86 

61  21.8 

+0.45 

6 

28.9 

9 

16  45.7 

16  45.1 

61  24.6 

+0.08 

61  22.2 

-0.40 

0  45.6 

8.45 

0.4 

10 

16  43.1 

16  39  8 

61    14.9 

-0.81 

61     2.8 

-1.18 

1  42.8 

8.31 

1.4 

11 

16  35.4 

16  30.0 

60  46.6 

1.51 

60  26.7 

1.78 

2  36.4 

8.18 

2.4 

12 

le  23.7 

16  16.9 

60    3.9 

1.99 

69  38.9 

8.15 

3  27.6 

8.10 

3.4 

13 

16     9.7 

16    23 

59  12.4 

-8.85 

58  45.0 

-8.30 

4  17.1 

8.06 

4.4 

14 

15  54.7 

16  47.3 

58  17.3 

8.89 

57  50.0 

8.85 

5     6.5 

8.07 

5.4 

15 

15  39.8 

15  33  1 

57  23.4 

8.17 

56  58.0 

8.06 

5  56.4 

8.09 

6.4 

16 

15  26.6 

15  20  4 

56  33.9 

-1.94 

56  11.4 

-  1.81 

6  47.2 

8.14 

7.4 

17 

15  14.8 

15     9.6 

55  50.6 

1.66 

55  31.7 

1.50 

7  39.0 

3.16 

8.4 

18 

15    5.0 

15    0.8 

55  14.6 

1.35 

54  59.4 

1.19 

8  31.1 

9.16 

9.4 

19 

14  57.2 

14  54.0 

54  46.0 

-1.04 

54  34.4 

-0.90 

9  22.8 

8.18 

10.4 

20 

14  51.3 

14  49.1 

54  24.4 

0.76 

54  16.1 

0.63 

10  12.9 

8.05 

11.4 

21 

14  47.2 

14  45.7 

54     9.3 

0.51 

54     3.9 

0.39 

11     1.0 

1.95 

12.4 

22 

14  44.7 

14  44.0 

54    0.0 

-0.87 

53  57.4 

-0.16 

11  46.6 

1.85 

13.4 

23 

14  43.6 

14  43  6 

53  56.2 

-0.05 

53  56.2 

+0.05 

12  30.0 

1.77 

14.4 

24 

14  44.0 

14  44.7 

53  57.5 

+0.16 

54     0.1 

0.88 

13  11.6 

1.71 

15.4 

25 

14  45.8 

14  47.2 

54     4.1 

+0.39 

54     9.4 

+0.50 

13  52.1 

1.68 

16.4 

26 

14  49.1 

14  51.3 

54  16.2 

0.63 

54  24.5 

0.75 

14  32.5 

1.69 

17.4 

27 

14  54.0 

14  57.2 

54  34.3 

0.89 

54  45.9 

1.03 

15  13.5 

1.74 

18.4 

28 

15     0.8 

15     4.9 

54  59.1 

1.18 

55  14.2 

1.33 

15  56.3 

1.84 

19.4 

29 

15     9.5 

15  14.6 

55  31.1 

+  1.48 

55  49.8 

+1.63 

16  41.9 

1.97 

20.4 
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QRBBiJWICH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

Right  iLsoension. 

Difffor 
1  Mibute. 

Difllfor 
1  MiDate. 

Hoar. 

Right  Asconslon. 

DifT.  for 
1  Minute. 

Declination. 

DlfEfor 
iHinnto. 

SUNDAY  1. 

TUESDAY  3, 

b     m      8 

8 

O           /          /. 

II 

h     m      8 

8 

O           /          // 

// 

0 

14  12  52.19 

1.9945 

S.10    j  36.5 

12.348 

0- 

15  51  34.14 

2.2127 

S.19     1  31.5 

9.701 

1 

14  14  47.79 

1.9389 

10  13  56.5 

19.318 

1 

15  53  47.12 

2.2901 

19  11    11.0 

9.614  > 

'^\ 

14  16  43.6t> 

1.9334 

10  26  14.7 

12.288 

2 

15  56    0.55 

2.2276 

19  20  45.2 

9.526 

3 

14  18  39.80 

1.9379 

10  38  31.1 

12.257 

3 

15  58  14.43 

2.2351 

19  30  14.1 

9.437 

!     4 

14  20  36.21 

1.9495 

10  50  45.6 

12.924 

4 

16    0  28.76 

2.2426 

19  39  37.() 

9.347 

i    5 

14  22  32.90 

1.9479 

11     2  58.0 

19.190 

5 

16    2  43.54 

2.2501 

19  48  55.7 

9.255 

i     6 

14  24  29.87 

1.9519 

11   15    8.4 

12.156 

6 

16    4  58.77 

2.2577 

19  58    8.2 

9.161 

1     7 

14  26  27.13 

1.9507 

11  27  16.7 

19.120 

7 

16    7  14.46 

2.2653 

20    7  15.0 

9.066 

8 

14  28  24.68 

1.9617 

1 1  39  22.8 

12.084 

8 

16    9  30.61 

2.2729 

20  16  16.1 

8.970 

,     9 

14  30  22.53 

1.9667 

11  51  26.8 

12.047 

9 

16  11  47.21 

2.2805 

20  25  11.4 

8.872 

10 

14  32  20.(J8 

1.9718 

12    3  28.5 

19.0()8 

10 

16  14     4.27 

2.2882 

20  34    0.8 

8.772 

11 

14  34  19.14 

1.9769 

12  15  27.8 

11.968 

1 1 

16  16  21.79 

2.2958 

20  42  44.1 

8.671 

12 

14  36  17.91 

1.9891 

12  27  24.7 

11.928 

12 

10  18  39.77 

2.3035 

20  51  21.'J 

8.568 

13 

14  38  16.99 

1.9873 

12  39  19.1 

11.887 

13 

16  20  58.21 

2.3112 

20  59  52.3 

8.465   , 

14 

14  40  16.39 

1.9997 

12  51   11.1 

11.845 

14 

16  2:3  17.12 

2.3190 

21     8  17.1 

8.359   1 

15 

14  42  16.11 

1.9981 

13    3    0.5 

11.801 

15 

16  25  36.49 

2.3267 

21   16  35.4 

8.251 

16 

14  44  16.16 

3.0036 

13  14  47.2 

11.756 

16 

16  27  56.33 

2.3345 

21  24  47.2 

8.142 

17 

14  46  16.54 

2.0091 

13  26  31.2 

11.711 

17 

lf>  30  16.(>3 

2.3422 

21  32  52.5 

8.032  . 

18 

14  48  17.25 

2.0147 

13  38  12.5 

11.664 

18 

16  32  37.39 

2.3499 

21  40  51. 1 

7.921    ■ 

19 

14  50  18.30 

2.0904 

13  49  50.9 

11.616 

19 

16  34  58.62 

2.3577 

21  48  43.0 

7.807  1 

20 

14  52  19.70 

9.0269 

14     1  26.4 

11.567 

20 

16  37  20.31 

2.3654 

21  56  28.0 

7.692 

21 

14  54  21.45 

9.0321 

14  12  59.0 

11.517 

21 

16  39  42.47 

2.3731 

22    4    6.0 

7.575 

22 

14  56  23.55 

9.0379 

14  24  28.5 

11.466 

2> 

16  42    5.09 

2.3808 

22  11  37.0 

7.457 

23 

14  58  26.00 

2.0438 

S.14  35  54.9 

11.413 

23 

16  44  28.17 

2.3886 

S.22  19    0.9 

7.337   . 

M 

ONDA 

Y  2. 

WEDNESDAY  4. 

0 

15    0  28.81 

9.0499 

S.14  47  18.1 

11.359 

0 

16  46  51.72 

2.3963 

S.22  26  17.5 

7.216 

1 

15    2  31.99 

9.0661 

14  58  38.0 

11.305 

1 

16  49  15.73 

2.4040 

22  33  26.8 

7.093 

2 

15    4  35.54 

9.0092 

15    9  54.7 

11.250 

2 

16  51  40.20 

2.4116 

22  40  28.7 

6.969 

3 

15    6  39.46 

9.0684 

15  21     8.0 

11.192 

3 

16  54    5.12 

2.4192 

22  47  23.1 

6.843 

^     4 

15    8  43.75 

9.0747 

15  32  17.8 

11.134 

4 

MS  56  30.50 

2.4268 

22  54    9.9 

6.715 

5 

15  10  48.43 

9.0812 

15  43  24.1 

11.075 

5 

16  58  56.34 

2.4344 

23    0  48.9 

6.585 

6 

15  12  53.49 

2.0876 

15  54  26.8 

11.014 

6 

17     I  22.6.3 

2.4419 

2.3    7  20.1 

6.454 

7 

15  14  58.94 

2.0941 

16    5  25.8 

10.952 

7 

17    3  49.37 

2.4494 

23  13  43.4 

6.322 

8 

15  17    4.78 

2.1006 

16  16  21.1 

10.889 

8 

17    6  16.5() 

2.4569 

23  19  58.7 

6.188 

9 

15  19  11.01 

2.1072 

16  27  12.5 

10.824 

9 

17    8  44.20 

2.4643 

23  26    6.0 

6.053 

10 

15  21   17.64 

2.1138 

16  :38    0.0 

10.758 

10 

17  11  12.28 

2.4716 

23  32    5.1 

5.916 

11 

15  23  24.67 

2.1206 

16  48  43.5 

10.692 

11 

17  13  40.80 

2.4789 

23  37  55.9 

5.777   1 

12 

15  25  32.11 

2.1274 

16  59  23.0 

10.624 

12 

17  16    9.75 

2.4862 

23  43  38.3 

5.636   ' 

13 

15  27  39.i)6 

2.1342 

17    9  58.4 

10.555 

13 

17  18  39.14 

2.4934 

23  49  12.2 

5.494 

14 

15  29  48.22 

9.1411 

17  20  29.6 

10.484 

14 

17  21     8.96 

2.5006 

23  54  37.6 

5.352  ! 

15 

15  31  56.89 

9.1480 

17  30  56.5 

10.412 

15 

17  23  39.21 

2.5077 

23  59  54.4 

5.207 

16 

15  34    5.98 

9.1551 

17  41  19.0 

10U»8 

16 

17  26    9.88 

2.5147 

24    5    2.5 

5.061    1 

17 

15  36  15.50 

9.1622 

17  51  37.0 

10.262 

17 

17  28  40.97 

2.5217 

24  10     1.7 

4,912  , 

18 

15  38  25.44 

2.1699 

18     1  50.4 

10.185 

18 

17  31    12.48 

2.5286 

24  14  52.0 

4.763  ; 

19 

15  40  35.80 

2,1764 

18  11  59.2 

10.108 

19 

17  33  44.40 

2.5353 

24   19  33.3 

4.613   ! 

20 

15  42  46.60 

9.1836 

18  22    3.4 

10.030 

20 

17  36  1(5.72 

2.5420 

24  24     5.5 

4.461 

21 

15  44  57.8:3 

9.1908 

18  32    2.8 

9.949 

21 

17  38  49.44 

2.5487 

24  28  28.() 

4.307 

22 

15  47    9.50 

9.1981 

18  41  57.3 

9.867 

22 

17  41  22.56 

3.r>rj50 

21  32  42.4 

4.152 

23 

15  49  21.60 

9.2054 

18  51  46.9 

9.765 

2:3 

17  43  56.07 

2.."*617 

24  36  46.8 

3.995 

;  24 

15  51  34.14 

9.2197 

S.19     1  31.5 

9.701 

24 

17  46  29.96 

2.56«) 

t5.24  40  41.8 

3.837 

VI. 
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GREENWICH  MEAN  TIME. 

THE  MOOITS  RIGHT  ASCENSION  AND  DECLINATION. 

H9iir. 

Right  Anoeiision. 

DiiCfor 
IKinate. 

Doolioatioii. 

Difffor 
1  Minate. 

Soar. 

Right  Asoension. 

Diftfor 
1  Minute. 

DeoUnation. 

Dili:  for 
IMinnte. 

TH 

URSD. 

AY  5. 

SATURDAY  7. 

1i     in      H 

M 

Oil/ 

^^ 

h     m      8 

8 

O          /          // 

ft 

0 

17  46  29.96 

9.6680 

S.24  40  41.8 

3!837 

0 

19  54  37.68 

9.7119 

S.24  23  21.6 

4.788 

1 

17  49    4.23 

9.5743 

24  44  27.3 

3.678 

1 

19  57  20.33 

9.7109 

24  18  28.8 

4.973 

2 

17  51  38.88 

9.5805 

24  48    3.2 

3.518 

2 

20    0    2.91 

2.7091 

24  13  24.9 

5.158 

3 

17  54  13.89 

9.5865 

24  51  29.4 

3.356 

3 

20    2  45.42 

2.7077 

24    8    9.9 

5.343 

4 

17  .56  49.26 

9.5995 

24  54  45.9 

3.199 

4 

20    5  27.84 

2.7069 

24    2  43.8 

5.526 

5 

17  59  24.99 

9.5983 

24  57  52.5 

3.027 

5 

20    8  10.17 

9.7047 

23  57    6.8 

5.708 

6 

18    2    1.06 

9.6040 

25    0  49.2 

9.8G3 

6 

20  10  52.40 

9.7099 

23  51    18.8 

5.891 

7 

18    4  37.47 

9.6097 

25    3  35.9 

9.695 

7 

20  13  34.52 

9.7009 

23  45  19.9 

6.073 

8 

18    7  14.22 

9.6159 

25    6  12.6 

2..597 

8 

20  16  16.51 

9.6987 

23  39  10.0 

6.955 

9 

18    9  51J29 

9.6905 

25    8  39.2 

9.358 

9 

20  18  58.37 

9.6965 

23  32  49.3 

6.434 

10 

18  12  28.68 

9.6957 

25  10  55.6 

9.187 

10 

20  21  40.09 

9.6949 

23  26  17.9 

6.613 

11 

18  15    6.ti8 

9.6309 

25  13     1.7 

9.016 

11 

20  24  21.67 

9.6917 

23  19  35.7 

6.799 

12 

18  17  44.39 

9.6360 

25  14  57.5 

1.843 

12 

20  27  sm 

9.6889 

23  12  42.8 

6.970 

13 

18  20  22.70 

9.6408 

25  16  42.9 

1.669 

13 

20  29  44.:^ 

2.6861 

23    5  39.3 

7.146 

14 

18  23    1.29 

9.6454 

25  18  17.8 

1.494 

14 

20  32  25.42 

9.6632 

22  58  25.3 

7.321 

15 

18  25  40.15 

9.6499 

25  19  43.2 

1.318 

15 

20  35    6.32 

9.6>j01 

22  51     0.8 

7.495 

16 

18  28  19.28 

9.6544 

25  20  56.0 

1.149 

16 

20  37  47.03 

2.6^68 

22  43  25.9 

7.668 

17 

18  30  58.68 

9.6587 

25  21  59.2 

0.964 

17 

20  40  27.54 

2.6735 

22  35  40.() 

7.840 

18 

18  33  38.33 

9.6698 

25  22  51.7 

0.785 

18 

20  43    7.85 

9.6701 

22  27  45.1 

8.010 

19 

18  36  18.22 

9.6668 

25  23  33.4 

0.606 

19 

20  45  47.95 

2.6665 

22  19  :39.4 

6.180 

20 

18  38  58.35 

S.6707 

25  24    4.4 

0.497 

20 

20  48  27.83 

2.6627 

22  11  2:3.5 

8.349 

21 

18  41  38.70 

9.6743 

25  24  24.6 

0.946 

21 

20  51     7.48 

9.6589 

22    2  57.5 

8.5J6 

22 

18  44  19.27 

9.6779 

25  24  33.9 

-0.063 

22 

20  53  46.90 

2.6550 

21  54  21.6 

8.681 

23 

18  47    0.05 
F 

9.6819 

RIDA^ 

S.25  24  32.2 
IT  6. 

+  0.190 

23 

20  56  26.08 
81 

2.6509 

JNDA^ 

S.21  45  35.8 
Y  8. 

8.844 

0 

18  49  41.02 

9.6844 

S.25  24  19.5 

0.303 

0 

20  59    5.01 

2.6467 

S.21  36  40.3 

9.006 

1 

18  52  22.18 

9.6875 

25  23  55.8 

0.487 

1 

21     1  43.69 

2.6495 

21  27  :i5.I 

9.167 

2 

18  55    3.52 

9.6904 

25  23  21.1 

0.671 

2 

21     4  22.11 

2.6382 

21    18  20.2 

9.398 

3 

18  57  45.03 

9.6939 

25  22  35.3 

0.856 

3 

21     7    0.27 

9.6337 

21     8  55.7 

9.487 

4 

19    0  26.70 

9.6957 

25  21  38.4 

1.049 

4 

21     9  38.16 

2.6992 

20  59  21.8 

9.643 

.5 

19    3    8.51 

9.6980 

25  20  30.3 

1.997 

5 

21   12  15.78 

2.6946 

20  49  38.6 

9.797 

6 

19    5  50.46 

9.7009 

25  19  11.1 

1.413 

6 

21   14  .53.11 

2.6199 

20  39  46.2 

9.950 

7 

19    8  32.54 

9.7093 

25  17  40.7 

1.600 

7 

21  17  30.16 

9.6151 

20  29  44.6 

10.109 

8 

19  11  14.74 

9.7049 

25  15  5J).I 

1.787 

8 

21  20    6.92 

9.6102 

20  19  34.0 

10.959 

9 

19  13  57.05 

9.7060 

25  14    6.2 

1.975 

9 

21  22  43.38 

2.6052 

20    9  14.4 

10.400 

10 

19  16  39.46 

9.7075 

25  12    2.1 

9.169 

10 

21  25  19.54 

2.6002 

19  58  46.0 

10.546 

11 

19  19  21.95 

9.7088 

25    9  46.7 

9.350 

11 

21  27  .55.40 

2.5952 

19  48    8.9 

10.691 

12 

19  22    4.52 

9.7101 

25    7  20.1 

9.538 

12 

21  30  30.96 

2.5900 

19  37  23.1 

10.634 

13 

19  24  47.16 

9.7119 

25    4  42.2 

9.796 

13 

21  3;^    6.20 

2,5848 

19  26  28.8 

10.975 

14 

19  27  29.86 

9.7190 

25     1  53.0 

9.914 

14 

21  35  41.13 

2.5795 

19  15  26.1 

11.114 

15 

19  30  12.60 

9.7197 

24  58  52.5 

3.109 

15 

21  38  15.74 

2.5741 

19    4   15.1 

11.959 

16 

19  32  55.:38 

9.7139 

24  55  40.7 

3.990 

16 

21  40  50.02 

2.5687 

18  52  55.9 

11.387 

17 

19  35  38.18 

9.7135 

24  52  17.7 

3.478 

17 

21  43  2:3.98 

2.5632 

18  41  28.7 

11.590 

18 

19  38  21.00 

9.7137 

24  48  43.4 

3.666 

18 

21  45  .57.61 

2.5577 

18  29  .5.3.5 

11.659 

19 

19  41     3.82 

9.7J37 

24  44  .57.8 

3.853 

19 

21  48  30.91 

2.5529 

18  18  10.5 

11.789 

20 

19  43  46.64 

9.7136 

24  41     1.0 

4.040 

20 

21  51     3.88 

2.5467 

18    6  19.7 

11.910 

21 

19  46  29.45 

9.7139 

24  m  53.0 

4.92« 

21 

21  53  36.51 

2.5411 

17  54  21.3 

19.036 

22 

19  49  12.23 

9.7197 

24  32  a3.7 

4.415 

22 

21  56    8.81 

2.5355 

17  42  15.4 

19.159 

23 

19  51  54.98 

9.7191 

24  28    3.2 

4.601 

'^i 

'^1  58  40.77 

2.5298 

17  30    2.2 

19.981 

24 

19  54  37.68 

9.7119 

S.24  2:3  21.6 

4.788 

21 

22     1   12.39 

2.5242 

S.17  17  41.7 

19.401 
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VII. 


QRBB^IWICH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hoar. 

1 

Right  A.floen8ion. 

Dlfffor 
1  Minate. 

Decimation. 

Diff.  for 
lMiiint«. 

Hour. 

Right  A8ceii8ioii. 

DiiLfor 
IMiDute. 

DMlination. 

DUt  for  , 
1  HiDiit«.' 

M 

ONDA 

Y  9 

WEDNESDAY  11. 

h     m      8 

8 

O         1         It 

II 

b     m      8 

8 

o         /         // 

// 

0 

22    1  12.30 

8.5949 

S.17  17  41.7 

19.401 

0 

23  55  58.53 

9.9711 

a  5  44  17.4 

15.699 

1 

22    3  43.67 

9.5185 

17    5  14.1 

12.518 

1 

23  58  14.67 

9.9670 

5  28  35.3 

15.711 

2 

22    6  14.61 

9.5197 

16  52  39.5 

19.634 

2 

0    0  30.57 

9.9631 

5  12  52.1 

15.797 

3 

22    8  45.20 

9.5070 

16  39  58.0 

19.747 

3 

0    2  46.24 

9.9599 

4  57    8.0 

15.749 

'     4 

22  11   15.45 

9.5019 

16  27    9.8 

19.859 

4 

0    5     1.67 

9.955S 

4  41  23.0 

15.756  , 

5 

22  13  45.a5. 

9.4964 

16  14  14.9 

12.969 

5 

0    7  16.86 

9.9513 

4  25  37.3 

15.767 

6 

22  16  14.90 

9.4897 

16     1   13.5 

13.077 

6 

0    9  31.82 

9.9475 

4    9  50.9 

15.777 

'     7 

22  18  44.11 

9.4839 

15  48    5.7 

13.189 

7 

0  11  46.56 

9.9438 

3  54    4.0 

15.785 

.    8 

22  21   12.97 

9.4781 

15  34  51.7 

13.984 

8 

0  14     1.08 

9.9409 

3  38  16.7 

15.791 

i     9 

22  23  41.48 

9.4793 

15  21  31.6 

13.385 

9 

0  16  15.139 

9.2367 

3  22  29.1 

15.795 

,  10 

22  26    9.G5 

9.4666 

15    8    5.5 

13.484 

10 

0  18  29.49 

9.9339 

3    6  41.3 

15.797 

;  " 

22  28  37.47 

9.4608 

14  54  33.5 

13.589 

11 

0  20  43.:« 

9.9998 

2  50  53.4 

15.799 

12 

22  31     4.95 

9.4551 

14  40  55.7 

13.677 

12 
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15.367 

11 

23  26    4.65 

9.3303 

9    5  54.4 

15.270 

II 

1  13  26.32 

9.1709 

3  24  27.8 

15.331 

12 

23  28  24.32 
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15.953 

14 

23  33    2.79 
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THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 
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THE  MOON^S  RIGHT  ASCENSION  AND  DECLINATION. 
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1.8179 

3  26  34.3 

19.904 

22 

14  42  52.06 

1.9704 

13  23  26.8 

11.641    ' 

23 

13  14  23.30 

1.8188 

3  39  28.3 

19.897 

23 

14  44  50.4!) 

1.9759 

13  35    3.8 

11.599 

24 

13  16  12.48 

1.8906 

S.  3  52  21.9 

19.889 

24 

14  46  49.09 

1.9601 

S.13  46  37.9 

11.543 

—  —  -  -  — 

— 

— 

— _  -_ 
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GBEENWICH  MBAU  TIME, 


PHASES  OF  TQE  MOON. 


d.  h  m 

<r   J-ast  Quarter Feb.         1  16  42.1 

#  New  iMoon 8  14  12.2 

3)  First  Uuarter 15  6  29.5 

O  Full  Moon 23  7  18.4 


d       h 
<C   Perigee Feb.        9      0.3 

<C  Apogee .      23      6.0 
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XIII. 


GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

Name  and  Dlreotion 
of  Obiject. 

Noon. 

P.L. 

of 

Diff. 

Iflh. 

P.L. 

of 

Diff. 

Vlh. 

P.L. 
of 
Diil. 

IXh. 

P.L. 

of 

Diff. 

1   1 

Pollux 

W. 

102  12  32 

9870 

O         /        // 

103  45  29 

9858 

105  18  42 

9844 

106^52  13 

9831 

1 
j 

Regulus 

W. 

66    5  58 

3878 

67  38  45 

9865 

69  11  49 

9850 

70  45  12 

9836 

Saturn 

w. 

48  17  48 

9859 

49  51     8 

9638 

51  24  46 

9894 

52  58  43 

9810 

i 

Antares 

E. 

34  40  12 

9915 

33    8  12 

9905 

31  36    0 

9897 

30    3  37 

9889 

Vewus 

E. 

51  41  54 

3997 

50  16  17 

.'»15 

48  50  26 

3903 

47  24  20 

3189 

Sun 

E. 

97  58  18 

3947 

96  a3    4 

3931 

95    7  32 

3917 

93  41  43 

3909 

2 

Regulus 

W. 

78  36  53 

9760 

80  12  14 

9743 

81  47  57 

9796 

8:3  24    2 

9710 

Saturn 

W. 

60  53  16 

9732 

62  29  13 

9716 

64    5  31 

«700 

65  42  11 

9683 

j 

Spica 

W. 

24  58  49 

9879 

26  31  44 

9844 

28    5  15 

9816 

29  39  22 

9790 

I 

Venus 

E. 

40    9  50 

3199 

38  42    7 

3108 

37  14    7 

3095 

35  45  51 

3081 

1 
1 

Sun 

E. 

86  27  54 

3119 

85    0    8 

3lQr2 

83  32     1 

aoas 

82    3  33 

3066 

3 

Regulus 

W. 

91  30  12 

'2^\ 

93    8  38 

9603 

94  47  29 

9585 

96  26  45 

9566 

Saturn 

W. 

73  51  23 

9594 

75  30  26 

9575 

77    9  55 

9557 

78  49  49 

S538 

Spica 

W. 

37  38  15 

9669 

;I9  15  36 

2646 

40  53  28 

2694 

42  31  50 

9603 

Venus 

E. 

28  20  30 

3090 

26  50  42 

3019 

25  20  44 

3005 

23  50  :38 

3001 

1 

t 

Sun 

E. 

74  35  27 

9979 

73    4  39 

9959 

71  33  26 

9939 

70     1  48 

9919 

4 

Saturn 

W. 

87  15  53 

9443 

88  58  26 

9494 

90  41  26 

9405 

92  24  54 

9386 

Spica 

VV. 

50  51     3 

9496 

52  32  22 

9475 

54  14  10 

9454 

55  56  28 

9433  ; 

Sun 

E. 

62  17  18 

9811 

60  43    5 

9799 

59    8  26 

9779 

57  a3  22 

2759  i 

5 

Spica 

W. 

64  35  12 

9333 

66  20  2:^ 

9315 

68    6     1 

9996 

69  52    7 

2277 

Antares 

W. 

18  57  31 

9451 

20  39  53 

9409 

22  23  15 

9373 

24    7  28 

9341 

Sun 

E. 

49  31  27 

9653 

47  .53  47 

9636 

46  15  41 

9618 

44  37  11 

2601 

6 

Spira 

W. 

78  49  20 

2190 

80  38    3 

2173 

82  27  11 

9158 

84  16  42 

9143 

Antares 

W. 

32  58  52 

9918 

34  46  53 

9197 

36  35  25 

9178 

38  24  26 

9159 

Sun 

E. 

36  18  55 

9592 

34  38  13 

9510 

32  57  13 

9497 

31   15  56 

9466 

7 

Spi  a 

W. 

93  29  44 

2077 

95  21   19 

9065 

97  13  12 

9055 

99    5  21 

9044  , 

Antares 

VV. 

47  .36     1 

2089 

49  27  28 

2068 

51   19  16 

9056 

53  11  23 

9045 

Sun 

E. 

22  46  33 

2465 

21     4  30 

9470 

19  22  35 

9489 

17  40  56 

9502 

10 

Sun 

W. 

20  44  14 

2397 

22  27  5.3 

9391 

24  11  41 

9387 

25  55  34 

9387 

Mars 

E. 

29  55  .')9 

2253 

28    8  51 

9967 

26  22    3 

9983 

24  35  39 

9:102  1 

a  Arietis 

E. 

56  18    5 

2153 

54  28  27 

9100 

52  39  13 

9186 

50  50  24 

9904  1 

Aldebarun 

E. 

86    9  37 

9006 

84  16  12 

9014 

82  22  59 

9091 

80  29  58 

9030  ; 

11 

Sun 

W. 

34  34  10 

2414 

36  17  25 

9424 

38    0  26 

9434 

39  43  12 

9446 

a  Arietis 

E. 

41  54  14 

2:jJ0 

40    8  58 

9364 

38  24  31 

9401 

36  40  57 

9443 

1 

Aldebaran 

E. 

71     8  37 

9084 

69  17  13 

9097 

67  26    9 

9111 

65  35  26 

9194 

1 

Pollux 

E. 

115  16  22 

9073 

1 13  24  42 

9086 

111  33  21 

9099 

109  42  20 

9111 

i  V2 

Sun 

W. 

48  12  30 

9516 

49  53  21 

9531 

51  33  51 

9548 

53  13  58 

9565  i 

Aldebaran 

E. 

56  27  23 

2909 

54  38  58 

9918 

52  50  58 

9937 

51     3  25 

9954  1 

Pollux 

E. 

100  32  25 

9184 

98  43  33 

9900 

96  55    5 

9916 

95    7    1 

8932  ' 

13 

Sun 

VV. 

61  28  :38 

9653 

63    6  21 

9671 

64  43  40 

9689 

66  20  34 

9708 

a  Peff«uMi 

W. 

40  34  56 

3388 

41  57  26 

3333 

43  20  59 

3988 

44  45  25 

3948 

A  Idebaran 

E. 

42  12  26 

9J50 

40  27  40 

9371 

38  43  23 

9391 

36  59  36 

9414 

XIV. 
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GREENWICH  MEAN  TIME. 

LUNAB  DISTANCES. 

C 

a*- 

Name  and  DireoUon 
of  Object. 

Midnight. 

P.L. 

of 

Diff. 

XV^ 

P.L. 
of 
DiflP. 

XVllPi 

P.L. 

of 

DifL 

XXPi. 

P.L. 
of 
Diff. 

1 

Pollux 

W. 

108  26    i' 

S816 

O         /        // 

110    0    8 

3801 

0       1       II 

1 1 1  34  35 

9786 

113     9  21 

2771 

' 

Kegulus 

W. 

72  18  53 

S891 

73  52  53 

3806 

75  27  13 

9791 

77     I  53 

2775 

1 

Saturn 

W. 

54  32  58 

2793 

56    7  32 

3780 

57  42  26 

9764 

59  17  41 

2749 

1 

Antares 

E. 

28  31     4 

.3681 

26  58  21 

2876 

25  25  31 

2871 

23  52  35 

2869 

1 

Veucs 

E. 

45  57  58 

3177 

44  31  21 

3163 

43    4  27 

3149 

41  37  17 

3135 

Sun 

E. 

92  15  36 

3186 

90  49  10 

3170 

89  22  25 

3153 

67  55  20 

3136 

2 

Regulus 

W. 

85    0  29 

9693 

86*37  19 

9675 

88  14  33 

9657 

89  52  10 

2639 

Saturn 

W. 

67  19  14 

9666 

68  56  40 

9648 

70  34  30 

9630 

72  12  44 

2612 

Spica 
Venus 

W. 

31  14    3 

S764 

32  49  18 

9740 

34  25    5 

9716 

36     1  24 

2692 

E. 

34  17  18 

3068 

32  48  29 

3056 

31   19  25 

3043 

29  50    5 

3030 

Sun 

E. 

80  34  42 

3047 

79    5  28 

3099 

77  35  51 

3010 

76    5  51 

2991 

3 

Regiiliis 

W. 

98    6  27 

9547 

99  46  35 

9599 

101  27    8 

2510 

103    8    8 

2491 

Saturn 

W. 

80  30    9 

3520 

82  10  55 

9500 

83  52    8 

9483 

85  J33  47 

2469 

Spica 

W. 

44  10  41 

9561 

45  50    2 

9559 

47  29  53 

2538 

49  10  13 

9517  ' 

Venus 

E. 

22  20  27 

3001 

20  50  16 

3004 

19  20    8 

3011 

17  50    9 

3093 

Sun 

E. 

68  29  45 

9893 

66  57  J7 

9873 

65  24  2:3 

2859 

63  51    3 

9833  ' 

4 

Saturn 

W. 

94    8  49 

3367 

95  53  11 

9348 

97  38     1 

9329 

99  23  18 

9310 

Spica 

W. 

57  39  15 

3413 

59  22  31 

9393 

61     6  16 

9373 

62  50  30 

2353 

Sun 

E. 

55  57  51 

2733 

54  21  54 

9719 

52  45  30 

9693 

51     8  41 

2675 

5 

Spica 

W. 

71  38  41 

9-^58 

73  25  42 

9941 

75  13    9 

2993 

77     1     2 

2906 

Antares 

W. 

25  52  28 

9313 

27  38    9 

9987 

29  24  28 

9363 

31  11  23 

2239 

Sun 

E. 

42  58  17 

9563 

41  18  59 

2567 

39  39  19 

3551 

37  59  17 

9537 

6 

Spica 

W. 

86    6  36 

9136 

87  56  52 

9115 

89  47  29 

3101 

91  38  27 

9088 

Antares 

W. 

40  13  55 

3143 

42    3  50 

3195 

43  54  11 

2110 

45  44  55 

9096 

Sun 

E. 

29  34  23 

9477 

27  52  37 

9470 

26  10  41 

9465 

24  28  38 

9463 

7 

Spica 

W. 

100  57  46 

9036 

102  50  25 

2037 

104  43  17 

9090 

106  36  20 

9013  1 

Antares 

W. 

55    3  47 

9034 

56  56  28 

9095 

58  49  23 

9016 

60  42  32 

9009 

Sun 

E. 

15  59  45 

9535 

14  19  20 

9585 

12  40    5 

9666 

11     2  39 

9805  ' 

1 

10 

Sun 

W. 

27  39  28 

9389 

29  23  19 

9393 

31     7    5 

9398 

32  50  43 

9405 

Mars 

E. 

22  49  42 

3334 

21     4  17 

3349 

19  19  29 

2379 

17  35  24 

3413 

a  Arietis 

E. 

49    2    3 

9995 

47  14  12 

2347 

45  26  55 

9972 

43  40  14 

2300 

Aldebaran 

E. 

78  37  10 

9039 

76  44  37 

3050 

74  52  20 

9061 

73    0  20 

2072 

11 

Sun 

W. 

41  25  41 

9459 

43    7  52 

3472 

44  49  45 

9486 

46  31   18 

SSOl 

a  Arietis 

E. 

34  58  23 

9489 

.3:3  16  54 

3:43 

31  36  39 

2601 

•    29  57  46 

2669 

Aldebaran 

E. 

63  45    4 

9139 

61  55    4 

3154 

60    5  27 

2169 

58  16  13 

3185 

Pollux 

E. 

107  51  38 

9195 

106     I   17 

3139 

104  Jl   17 

3154 

102  21  40 

3169 

12 

SCIN 

W. 

54  53  41 

9583 

56  a3     1 

9599 

58  11  58 

9617 

59  50  30 

3635 

Aldebaran 

E. 

49  16  18 

9973 

47  29  38 

9391 

45  43  26 

2311 

43  57  42 

8330  j 

Pollux 

E. 

93  19  21 

9949 

91  32    6 

9965 

89  45  15 

2383 

87  58  50 

2300 

13 

Sun 

W. 

67  57    3 

9797 

69  3:3    7 

9746 

71     8  46 

2765 

72  44    0 

2783 

a  Pegasi 
Aldebarsn 

W. 

46  10  37 

3915 

47  36  28 

3188 

49    2  51 

3166 

50  29  41 

3148  1 

E. 

35  16  21 

3436 

33  33  38 

9459 

31  51  27 

3483 

30    9  50 

9507 

34 
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XV. 


1 

GREENWICH  MEAN  TIME. 

i 

i 

LUNAR  DISTANCES. 

i 

1 

1  "^ 

Name  and  Directiou 
of  Object. 

Noon. 

P.L. 
of 
Diff. 

Illh 

P.L. 

of 

Diff. 

Vlh. 

P.L. 

of 

Di£ 

Kit 

P.L. 

of 

Diff. 

Pollux 

E. 

86  12  50 

2317 

84  27  16 

9335 

82  42    7 

9353 

80  57  24 

2370 

! 

Regiiliis 

E. 

122  19  16 

9398 

120  33  57 

2344 

118  49    2 

2369 

117    4  32 

2378  I 

14 

Sun 

W. 

74  18  50 

3809 

75  53  15 

9891 

77  27  15 

9839 

79    0  52 

9859  \ 

a  Pegasi 

W. 

51  56  53 

3139 

53  24  24 

3190 

54  52    9 

3111 

56  20    5 

3104 

Mars 

W. 

25  48  48 

9748 

27  24  24 

9761 

28  59  43 

9775 

30  34  44 

9788 

Pollux 

E. 

72  20  1 J 

9460 

70  38     1 

9477 

68  56  15 

9494 

67  14  54 

2519  ; 

Regulus 

E. 

108  28  11 

9465 

106  46    9 

9489 

105    4  31 

9500 

lOS  23  18 

2517  1 

1 

15 

Sun 

W. 

86  42  58 

9948 

88  14  14 

2967 

89  45    8 

9985 

91   15  40 

1 
3002  1 

1 

a  Pegasi 

W. 

63  41    3 

3098 

65    9  15 

3101 

(J6  37  24 

3105 

68    5  28 

3110 

Mars        . 

W. 

38  25    5 

9864 

39  58  10 

9879 

41  30  56 

9804 

43    3  22 

9910 

Pollux 

E. 

58  54  14 

9599 

57  15  17 

9615 

55  36  42 

9639 

53  58  30 

2648 

Regulus 

E. 

95    3    4 

9601 

93  24  10 

9618 

91  45  39 

9633 

{H>    7  29 

2649 

1(3 

Sun 

W. 

98  43    4 

3085 

100  11  32 

3100 

101  39  42 

3115 

103    7  33 

3131   ' 

a  Pegasi 

W. 

75  24     1 

3144 

76  51   17 

3153 

78  18  22 

3163 

79  45  16 

3179 

Mars 

W. 

50  40  42 

9985 

52  11  14 

9999 

53  41  28 

3013 

55  11  25 

3097 

a  Arietis 

W. 

31  45  56 

3190 

33  13  41 

3101 

34  41  49 

3087 

36  10  15 

3074 

Pollux 

E. 

•  45  52  56 

9797 

44  16  52 

9749 

42  41     8 

9757 

41     5  44 

9772 

Regulus 

E. 

82     1  56 

9795 

80  25  49 

9740 

78  50    2 

9753 

77  14  33 

2768 

17 

Sun 

W. 

no  22  20 

3001 

111  48  28 

%I4 

113  14  20 

3998 

114  39  56 

3240 

a  Pe^si 
a  Anetis 

W. 

86  56  51 

3994 

88  22  32 

3935 

89  48    0 

3246 

91  13  15 

3258 

W. 

43  35    3 

3050 

45    4  14 

3049 

46  a3  26 

9049 

48    2  38 

3051 

Pollux 

E. 

33  13  32 

9844 

31  40     1 

9859 

30    6  49 

9873 

28  33  56 

2887 

Regulus 

E. 

69  21  36 

9833 

67  17  51 

9845 

66  14  21 

9857 

64  41     7 

2868 

Spica 

E  . 

123  22    9 

9850 

121  48  46 

9860 

120  15  36 

9870 

1 18  42  39 

2861 

18 

Sun 

W. 

121  44  24 

3300 

123    8  36 

.3309 

124  32  37 

3319 

125  56  26 

3331 

a  Pegusi 
a  Arietis 

VV. 

98  16    0 

33J9 

9f)  39  50 

3339 

101     3  24 

3345 

102  26  43 

3358 

W. 

55  28    0 

306S 

56  56  53 

9068 

58  25  42 

3079 

59  54  26 

3075 

Aldelmraii 

W. 

24    8  52 

3004 

25  39    0 

3004 

27    9    8 

9004 

28  39  16 

3004   > 

Regulus 

E. 

56  58  29 

9992 

55  2<J  38 

9939 

53  55    0 

9949 

52  23  34 

2950 

Saturn 

E. 

73  30  46 

9683 

71  58    5 

9891 

70  25  35 

9901 

68  53  17 

2909 

Spica 

E. 

111     1     9 

9999 

109  29  27 

S937 

107  57  55 

9946 

106  26  34 

2054 

19 

a  Pejjasi 

W. 

109  19  19 

3439 

110  40  59 

3448 

1 12    2  21 

3465 

113  23  24 

9489  , 

a  Arietis 

W. 

67  16  53 

3096 

68  45    7 

3101 

70  13  16 

3105 

71  41  19 

3109  , 

Aldebarau 

VV. 

36    9  26 

3018 

37  39  17 

3099 

39    9    3 

3095 

40  38  45 

9020 

Regulus 

E. 

44  49  14 

9995 

43  18  55 

3003 

41  48  46 

3019 

40  18  48 

3090  ' 

Saturn 

E. 

61   14  22 

9948 

59  43    4 

9954 

58  11  54 

9969 

56  40  53 

S969 

Spica 

E. 

98  52  19 

9991 

97  21  55 

9998 

95  51  40 

3004 

94  21  32 

3010 

20 

a  Arietis 

W. 

79    0  25 

3199 

80  28    0 

313a 

81  55  31 

3135 

83  22  58 

3199 

Aldebarnn 

W. 

48    6    (» 

3047 

49  35  21 

3050 

51     4  32 

3053 

52  33  3<) 

3056  , 

Regulus 

E. 

32  51  29 

3061 

31  22  32 

3C70 

29  ,53  46 

3079 

28  25  1 1 

.1089  ' 

Saturn 

E. 

49    7  46 

9997 

47  37  29 

300-2 

46    7   19 

3007 

44  .37  15 

3019 

Spicn 

i:  . 

86  52  43 

3038 

85  23  17 

3043 

83  53  57 

3047 

82  24  42 

.    3059 

21 

a  Arietis 

W. 

90  39    8 

3156 

92    6  10 

3158 

93  3,3    9 

3169 

95    0    4 

3165 

Aldebaran 

VV. 

,59  58  19 

3070 

61  27    5 

3073 

62  .55  48 

3074 

64  24  2<) 

3076 

t 

XVL 
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• 

GEBENWICH  MEAN  TIME. 

LUNAE  DISTANCES. 

1^ 
13 

Name  and  Diz«otlon 
of  Otueoi. 

Midnight 

P.L. 
of 

ins. 

XVb. 

P.L. 
of 

xvmb. 

P.L. 
of 

Diff. 

XXlh. 

P.L. 

of 

Dur. 

Pollux 

E. 

79  13    6 

9388 

77  29  14 

9406 

7.5  45  48 

9494 

74^  2  47 

9441 

1 

UeguluB 

E. 

115  20  26 

3396 

1 13  36  45 

9413 

111  .5:3  29 

9431 

110  10  38 

9448 

14 

Son 

W. 

80  34    4 

9m 

82    6  .52 

9605 

&3  39  17 

9913 

85  11   19 

9931 

aPegasi 

W. 

57  48  10 

3100 

59  16  20 

3096 

60  44  34 

3096 

62  12  49 

3096 

Mars 

VV. 

:)2    9  27 

9803 

33  43  51 

9818 

35  17  55 

9833 

36  51  40 

9848 

Pollux 

E. 

(>5  33  58 

9&30 

&i  53  26 

9547 

62  13  18 

9564 

60  33  34 

9589 

KeguluH 

E. 

101  42  28 

9534 

100    2    2 

9551 

98  22    0 

9568 

96  42  21 

9584 

15 

Sun 

W. 

J)2  45  50 

3019 

94  15  39 

3035 

95  45    8 

3059 

97  14  16 

3069 

a  Pegasi 

VV. 

m  33  2() 

3115 

71     1   17 

3191 

72  29     1 

3129 

73  56  .36 

3137 

Mars 

W. 

44  35  28 

8935 

46    7  15 

9940 

47  38  43 

9955 

49    9  52 

9970 

Pollux 

E. 

52  20  40 

9664 

50  43  12 

9681 

49    6    6 

9696 

47  2f)  21 

9711 

Regnlus 

E. 

88  29  41 

9665 

m  .52  14 

9681 

85  15    8 

9695 

a3  ;i8  22 

9710 

16 

Sun 

W. 

104  35    5 

3H6 

106    2  19 

3159 

107  29  17 

3174 

108  .55  .57 

3188 

a  Pegusi 

W. 

81   11  59 

3189 

62  38  30 

3191 

81    4  .50 

3909 

85  30  57 

3913 

Mars 

W. 

56  41     4 

3040 

.58  10  27 

3054 

59  39  :i3 

3J67 

61     8  23 

3080 

a  A  rietis 

W. 

37  38  56 

3065 

.39    7  48 

3059 

40  .'36  48 

3054 

42    5  54 

3059 

Pollux 

E. 

39  30  40 

•2787 

37  55  55 

9801 

3()  21  29 

9815 

34  47  21 

9830 

Regulus 

K. 

75  39  23 

9781 

74    4  30 

9795 

72  2<)  .55 

9808 

70  55  37 

9891 

17 

Sun 

W. 

116    5  18 

3953 

117  .30  25 

3965 

118  .55  18 

3976 

120  19  .57 

3987 

a  Pegasi 
tt  Arietis 

w. 

92  38  16 

3960 

94    3    4 

3989 

f)5  27  37 

3994 

96  51  .56 

3306 

w. 

49  31  48 

3059 

51     0  56 

3055 

52  30     1 

3058 
9934 

.53  .59    2 

3060 

Pollux 

E. 

27     1  21 

9903 

25  2i)    6 

9918 

23  .57  10 

22  25  34 

9950 

Kegiihis 
Spica 

E. 

63    8    7 

9880 

61  35  22 

9891 

60    2  51 

9901 

.58  30  33 

9919 

E. 

117    9  56 

9801 

115  37  26 

9901 

114     5    8 

991 1 

1 12  33    3 

9990 

18 

Sun 

W. 

127  20    2 

3341 

128  43  28 

3351 

130    6  41 

3359 

131  29  44 

3368 

a  Pegasi 
a  Arietis 

W. 

103  49  47 

3379 

105  12  35 

3387 

10(>  35    6 

3401 

107  ,57  21 

3416 

W. 

61  23    6 

3079 

62  51  41 

3084 

64  20  10 

3088 

a5  48  34 

3099 

Aldebaraii 

VV. 

liO    9  24 

3006 

31  39  2i) 

3008 

a3    9  32 

3011 

.34  39  31 

3014 

Regulus 

E. 

50  52  19 

9960 

49  21    16 

9969 

47  50  24 

9978 

46  19  44 

9986 

Saturn 

E. 

(57  21   10 

9918 

65  49  14 

9995 

64  17  27 

9933 

62  45  50 

9940 

Spica 

E. 

104  55  24 

9969 

103  24  24 

9968 

101  .53  3:) 

9977 

100  22  52 

9984 

VJ 

a  Pegtu^i 
a  Arietis 

VV. 

114  44    8 

3501 

116    4  31 

3519 

117  24  M 

3539 

118  44   15 

3560  , 

W. 

73    9  18 

3113 

74  37  12 

3117 

76    5     1 

3191 

77  32  45 

3194  ! 

Aldebarnn 

VV. 

42    8  22 

3039 

43  37  55 

3036 

45    7  23 

3039 

46  36  47 

3043  1 

Regulus 

E. 

38  49    0 

3098 

37  19  22 

3036 

35  49  .54 

3044 

34  20  36 

3053  . 

Saturn 

E. 

55  10     1 

9974 

53  39  16 

9961 

52    8  39 

2986 

.50  38    9 

9999  1 

, 

Sf)ica 

E. 

92  51  32 

3016 

91  21  39 

3099 

89  51  54 

3097 

88  22  15 

3033  1 

20 

a  Arietis 

W. 

84  50  20 

3143 

86  17  .38 

3146 

87  44  .52 

3149 

89  12    2 

3153  ' 

Aldebitran 

VV. 

54    2  42 

3060 

55  31  41 

3069 

.57    0  37 

3065 

,58  29  30 

3068  : 

Regulus 

E. 

26  56  48 

3100 

25  28  38 

3110 

24    0  41 

3194 

22  33    0 

3139  I 

Saturn 

E. 

43    7  17 

3016 

41  37  24 

3091 

40    7  37 

3095 

:38  .37  55 

3030 

Spica 

E. 

80  55  33 

3056 

79  26  29 

3060 

77  57  30 

3064 

76  28  36 

3067 

91 

a  Arietis 

W. 

96  26  ,55 

3168 

97  53  43 

3171 

99  20  27 

3173 

100  47    8 

3177 

Aldebaraii 

W. 

65  53    8 

3078 

67  21  45 

3080 

68  50  19 

3069 

70  18  51 

3083 

36 
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XVII. 


GREENWICH  MEAN  TIME. 

LUMAB  DISTANCES 

P.L. 

P.L. 

P.L. 

1 
P.L. 

Name  and  Direction 

Noon. 

of 

nih. 

of 

Vlh 

of 

Kh. 

of 

of  Otject. 

Dlff. 

Diff. 

Dlff. 

Difll 

O         /         // 

O       /      // 

Z          1          H 

^JP      {    -" 

21 

Pollux 

W. 

15  56  37 

3149 

17  23  56 

3130 

18  51  21> 

3193 

20  19  12 

3115 

Saturn 

E. 

37    8  19 

3034 

35  38  48 

3037 

34    9  21 

3041 

;«  39  59 

3046 

S|>ica 

E. 

74  59  4(J 

3070 

73  31     0 

3073 

72    2  18 

3077 

70  \^\  40 

3080 

Antares 

E. 

120  5:j  40 

3067 

119  24  50 

3069 

117  56    2 

3071 

116  27  17 

3073 

2*2 

a  Arietis 

W. 

102  13  45 

3179 

103  40  19 

3183 

105    6  49 

3185 

106  ;»  16 

3188 

Altleburaii 

W. 

71  47  21 

3084 

73  15  50 

3086 

74  44  17 

3087 

76  12  43 

3087 

Pollux 

W. 

27  39  19 

3098 

29    7  31 

3097 

;iO  35  44 

3096 

32    3  59 

3095 

8|)icu 

E. 

6.3  11  22 

3093 

61  43    4 

3095 

60  14  48 

3097 

58  46  35 

3099 

Autares 

E. 

109    4    7 

3081 

107  35  34 

3083 

106    7    3 

3083 

104  38  33 

3064 

^i 

AUlebaniii 

W. 

83  34  42 

3090 

85    3    4 

3090 

86  31  26 

3090 

87  59  48 

3080 

Pollux 

W. 

39  25  32 

3090 

40  5,3  54 

3088 

42  22  18 

3087 

43  50  43 

3087 

Spica 

E. 

51  26    4 

3108 

49  58    4 

3110 

48  30    7 

3111 

47    2  11 

3114 

Aiitaren 

E. 

97  16  16 

3087 

95  47  50 

3087 

94  19  24 

3087 

92  50  58 

3086 

24 

AldclMtniii 

W. 

95  21  47 

30f*7 

m  50  13 

3085 

98  18  41 

3084 

1«)  47  10 

3083 

Pollux 

W. 

51   13    8 

3oeo 

52  41  42 

3078 

54  10  18 

3077 

55  38  56 

3074 

Regulus 
Spica 

W. 

15  31  30 

3339 

16  56  5.3 

3811 

18  22  49 

3189 

19  49  11 

3171 

E. 

39  43    8 

3194 

38  15  27 

3137 

36  47  50 

3199 

35  20  16 

3139 

Antares 

E. 

85  28  38 

3083 

84    0    8 

3083 

82  31  36 

3080 

81     3    2 

3079 

Venus 

E. 

125  33  26 

3513 

124  13  15 

3510 

122  53    2 

3507 

121  :J2  46 

3506 

25 

Aldebaran 

W. 

107  10    2 

3074 

108  38  43 

3079 

no    7  27 

3069 

111  36  14 

3067 

Pollux 

W. 

63    2  47 

3063 

64  31  42 

3060 

66    0  41 

3057 

67  29  43 

:i054 

Re^ulus 
Spica 

W. 

27    5  27 

3114 

28  a3  20 

3105 

30     1  2,3 

3098 

31  29  35 

3091 

E. 

28    3  37 

3159 

26  :36  39 

3168 

25    9  52 

3179 

23  43  18 

3199 

Antares 

E. 

73  :^  45 

3069 

72  10  58 

3068 

70  42    9 

3065 

69  13  16 

3069 

Vekos 

E. 

114  50  47 

3493 

113  30  14 

3468 

112    9  37 

3486 

1 10  48  57 

3489 

26 

Pollux 

W. 

74  55  57 

3035 

7(J  25  26 

3030 

77  55     1 

3036 

79  24  41 

3039 

Regulus 

W. 

38  52  35 

3060 

40  21  34 

3053 

41  50  41 

3047 

43  19  56 

3041 

Saturn 

W. 

22  49  30 

3033 

24   19    3 

:)034 

25  48  46 

3017 

27  18  38 

3009 

Antai-es 

E. 

61  48    0 

3047 

(K)  18  45 

3043 

58  49  25 

3039 

57  20     1 

3034 

Vknus 

E. 

104    4  34 

3463 

102  43  27 

3457 

101  22  15 

3453 

100    0  58 

3447 

a  Aquilfe 

E. 

107  43  34 

3886 

106  30    0 

3867 

105  16    7 

3851 

104     1  57 

3836 

27 

Pollux 

W. 

86  54  m 

3994 

88  24  5(> 

3988 

89  55  24 

3981 

91  26    0 

9975  \ 

Regulus 

W. 

50  48    5 

3008 

52  18    8 

3001 

53  48  19 

3994 

55  18  39 

9986  1 

Saturn 

W. 

34  50  12 

9974 

36  20  57 

3966 

37  51  52 

3959 

3J)  22  56 

9i»59  ! 

Antares 

E. 

49  51  ;i9 

3013 

48  21  42 

3007 

46  51  38 

3009 

45  21  28 

9997  ' 

Venus 

E. 

93  12  59 

3418 

91  51     3 

3411 

90  28  59 

3404 

89    6  47 

3395 

a  Aquilffi 

E. 

97  47  30 

3771 

96  31  58 

3760 

95  16  14 

3750 

94    0  20 

3741    1 

Sun 

E. 

139  26    9 

3404 

138    3  57 

3394 

136  41  34 

3386 

135  19    2 

3377 

28 

Pollux 

W. 

99     1   14 

9937 

100  32  46 

3938 

102    4  29 

3930 

103  36  23 

9910 

Regulus 
Saturn 

W. 

62  52  47 

9946 

64  24     8 

3937 

65  55  40 

3997 

67  27  24 

9918 

W. 

47    0  42 

3911 

48  32  47 

3903 

50    5    3 

9893 

51  .37  31 

9883  ! 

Antares 

E. 

37  48  55 

3969 

36  18    4 

3964 

34  47     6 

99.')8 

as  16     1 

9954 

Venus 

E. 

82  13  38 

3357 

80  50  :« 

3347 

79  27   15 

3338 

78    3  48 

33:)0 

a  Aquilie 

E. 

87  38  31 

3703 

86  21  46 

3696 

85    4  55 

3693 

as  47  59 

3687 

Sun 

E. 

128  23  42 

3:»o 

127    0    5 

3319 

125  3()  15 

3309 

124  12  14 

3998 

xvm. 
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GEBENWIOH  MEAN  TTMB. 

LtJNAR  DISTANCES. 

k 

Af  AKlAnf 

Midnight 

P.L. 
of 

XVb. 

P.L. 
of 

XVlIIb. 

P.L. 
of 

XXlh. 

P.L. 

of 

s- 

oi  i^meoita 

Diff. 

Diff. 

Diff. 

Diff. 

21 

Pollux 

W. 

2f47    3 

3110 

23   15      0 

3105 

2I43    3 

3103 

26  11     9 

3100 

Saturn 

E. 

31  10  43 

3050 

29  41  32 

3053 

28  12  25 

9057 

26  43  2:3 

3069 

Spica 

E. 

6!)    5    6 

3083 

67  36  a5 

3086 

66    8    8 

3087 

64  39  43 

3091 

AntareR 

E. 

114  58  35 

3075 

1 13  29  55 

3077 

112    1  17 

3078 

110  32  41 

3080    , 

2-2 

a  Arietifl 

W. 

107  59  40 

3191 

109  26    0 

3193 

110  52  17 

3197 

112  18  30 

3300 

Aldebarnn 

W. 

77  41     9 

3088 

79    9  3:J 

.1088 

80  37  57 

3080 

82    620 

3000 

Pollux 

W. 

33  32  15 

3094 

35    0  32 

3009 

36  28  51 

3001 

37  57  11 

3001 

Spica 

E. 

57  18  24 

3101 

55  50  16 

3103 

54  22  10 

3105 

52  54    6 

3106 

Antares 

E. 

103  10    4 

3085 

101  41  36 

3086 

100  13    9 

3086 

98  44  42 

3087 

23 

Aldebnran 

W. 

89  28  1! 

3069 

<K)  56  34 

3089 

92  24  57 

3087 

9:)  53  22 

3067 

Pollux 

W. 

45  19    9 

3086 

4()  47  36 

3084 

48  16    5 

3083 

49  44  36 

3069 

1 

Spica 

E. 

45  34  18 

3115 

44    6  27 

3117 

42  38  38 

3119 

41  10  52 

9191 

i 

Antares 

E. 

91  22  31 

3066 

89  54    4 

3065 

83  25  36 

3084 

86  57    7 

3084 

1 

Aideboran 

W. 

101  15  40 

3089 

102  44  12 

3079 

104  12  47 

3078 

105  41  23 

3076 

Pollux 

W. 

57    7  37 

3073 

58  36  20 

3070 

60    5    6 

3068 

61  33  55 

3065 

Ke^ulus 

W. 

21   15  55 

3156 

22  42  57 

3143 

24  10  14 

3133 

25  37  44 

3m 

1 

Spica 

E. 

3;i  52  45 

3136 

32  25  19 

3140 

30  57  58 

3146 

29  30  44 

3159 

Au  tares 

E. 

79  34  27 

3077 

78    5  49 

3076 

76  37  10 

3074 

75    8  29 

9079 

Venus 

E. 

120  12  28 

3503 

1 18  52    7 

3500 

117  31  43 

3498 

116  11  17 

3486 

25 

Aldeliaran 

W. 

113    5    4 

3065 

114  33  57 

3061 

116    2  54 

3058 

117  31  55 

3056 

Pollux 

W. 

68  58  49 

3051 

70  27  59 

3047 

71  57  14 

3043 

73  26  a3 

3039 

Re^ulus 

W. 

32  57  55 

3084 

34  26  24 

3078 

35  55    0 

3073 

37  23  44 

9066 

Spica 

E. 

22  16  59 

Xi09 

20  51     0 

3S30 

19  25  26 

3258 

18    0  25 

9999 

Antares 

E. 

67  44  20 

3060 

66  15  21 

3066 

64  46  18 

3053 

63  17  11 

3060 

Venus 

E. 

109  28  13 

3479 

108    7  25 

3475 

106  46  33 

3471 

105  25  :36 

3466 

26 

Pollux 

W. 

80  54  27 

3017 

82  24  19 

3011 

83  54  18 

3006 

85  24  23 

3000 

Regulus 

W. 

44  49  18 

3034 

46  18  48 

3028 

47  48  2() 

3022 

49  18  11 

3015 

Saturn 

W. 

28  48  39 

3ooa 

30  18  49 

3995 

31  49    8 

2988 

.3.3  19  .36 

3981 

Antares 

E. 

55  50  31 

3030 

54  20  56 

3026 

52  51   16 

3022 

51  21  30 

3018 

Venus 

E. 

98  39  35 

3442 

97  18    6 

3437 

95  56  31 

3430 

94  34  48 

3434 

TiAquilsB 

E. 

102  47  :J2 

3821 

101  32  52 

3808 

100  17  58 

3794 

99    2  50 

3783 

27 

Pollux 

W. 

92  56  44 

39G8 

94  27  37 

2960 

95  58  40 

3953 

97  29  52 

3945 

; 

Rei^ulus 

W. 

56  49    9 

3979 

58  19  48 

2971 

59  50  37 

3962 

61  21  37 

9954 

Saturn 

W. 

40  54    9 

2944 

42  25  32 

8936 

43  57    5 

3926 

45  28  48 

9930 

Antares 

E. 

43  51   11 

3991 

42  20  47 

3986 

40  50  17 

29e0 

39  19  39 

3975 

Venus 

E. 

87  44  27 

aT89 

86  21  58 

3383 

84  59  21 

3373 

a3  36  34 

3365 

i 

^4  Aquila; 

E. 

92  44  16 

3731 

91  28    2 

3724 

iK)  11  40 

3715 

88  55    9 

3700 

1 

Sun 

E. 

133  56  19 

3368 

132  3^3  26 

3359 

131   10  23 

3349 

129  47    8 

3339 

i28 

Pollux 

W. 

105    8  2{) 

3901 

106  40  46 

2891 

108  13  16 

2883 

109  45  58 

9879 

1 

Hegulus 

W. 

68  59  UO 

2909 

70  31  28 

2898 

72    3  49 

3888 

73  .36  23 

&878 

Saturn 

W. 

53  10  12 

2873 

54  43    5 

2864 

56  16  10 

3854 

57  49  28 

9843 

Antnres 

E. 

31  44  50 

2949 

30  13  33 

2944 

28  42  10 

3940 

27  10  42 

9036 

Venus 

E. 

76  40    9 

3319 

75  16  20 

3306 

73  52  18 

3398 

72  28    4 

3986 

aAquilte     - 

E. 

82  30  58 

3683 

81   13  53 

3680 

79  56  45 

3677 

78  39  34 

.1677 

1 

1 

Sun 

E. 

122  48    0 

3287 

121  23  33 

3376 

119  58  53 

3964 

118  33  .59 

3953 

38 
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AT  GREENWICH  APPARENT  NOON. 


I 
I 

o 


SUN. 

Mon. 

Tues. 

Wed. 

1  Thur. 

Frid. 

Sat. 

SUN. 

Mon. 

Tues. 
Wed. 
Thur. 

Frid. 
Sat. 

SUN. 

j  Mon. 

I  Tues. 

Wed. 

Thur. 

Frid. 

Sat.' 

SUN 

Mon. 

Tues. 

Wed. 
Thur. 
Frid. 

Sat. 
SUN. 
Mon. 
I  Tues. 

Wed. 


THE  SUN'S 


Apparent 
Ri;;ht  AsooDsion. 


22  48  35.61 

22  52  20  04 

22  56    3.99 

22  59  47.48 

23  3  30.54 
23  7  13.18 

23  10  55.42 

23  14  37.27 

23  18  18.74 

23  21  59.87 

23  25  40.67 

23  29  21.14 

23  33  1.30 

23  36  41.18 

23  40  20.78 

23  44  0.13 

23  47  39.25 

23  51  18.17 

23  54  56.88 

23  58  35.43 

0  2  13.83 


5  52.12 

9  30.30 

13  8.40 


0  16  46.44 
0  20  24.46 
0  24  2.48 

0  27  40.51 
0  31  18.58 
0  34  56.72 
0  38  34.95 

0  42  13.28 


Diff.  for 
1  Hoar. 


9.362 
9.342 
9.322 

9.304 
9.286 
9.268 

9.252 
9.236 
9.221 

9.207 
9.193 
9.180 

9.167 
9.155 
9.145 

9.135 
9.125 
9.117 

9.110 
9.104 
9.098 

9.093 
9.089 
9.087 

9.085 
9.084 
9.084 

9.086 
9.088 
9.091 
9.095 

9.100 


Apparent 
Deolination. 

DUr.  for 
I  Hour. 

S.    7  34  33.5 
7  11  42.8 
6  48  46.0 

+56'.98 
57.26 
57.49 

6  25  43.3 
6     2  35.2 
5  39  22.0 

+57.72 
57.94 
5S.I4 

5  16     4.1 
4  52  42.0 
4  29  16.0 

+58.33 
58.50 
58.66 

4     5  46,5 
3  42  14.0 
3  18  38.9 

+58.79 
58.91 
59.01 

2  55     1.5 
2  31  22.3 
2     7  41.6 

+59.  li) 
59.17 
59.22 

1  43  59.9 
1  20  17.5 
0  56  34.7 

+59.25 
59.20 
59.27 

0  32  52.0 
S.    0     9     9.8 
N.  0  14  31.7 

+59.27 
59.25 
59.21 

0  38  12.0 

1  1  50.8 
1  25  27.7 

+59.16 
59.09 
59.01 

1  49     2.5 

2  12  34.9 
2  36     4.5 

+58.91 
58.80 
58.67 

2  59  30.9 

3  22  53.9 

3  46  13.1 

4  9  28.2 

+58.53 
58.38 
58.22 
58.04 

N.  4  32  38.8 

+57.85 

Semi- 
diameter. 


Sidereal 
Time  of 
Semi- 
diameter 
Paaeing 
Meridian. 


16  10.48 

16  10.23 

16  9.98 

16  9.73 

16  9.47 

16  9.21 

16  8.95 

16  8.69 

16  8.43 


16 
16 
16 

16 
16 
16 


8.17 
7.91 
7.65 

7.39 
7.13 
6.86 


16  6.60 

16  6.33 

16  6.07 

16  5.80 

16  5.53 

16  5.26 

16  4.99 

16  4.72 

16  4.44 

16  4.16 

16  3.88 

16  3.60 

16  3.32 

16  3.04 

16  2.76 

16  2.47 


16  2.19  64.51 


65.44 
65.37 
65.30 

65.23 
65.16 
65.10 

65.04 
64.98 
64.93 

64.88 
64.83 
64.78 

64.74 
64.70 
64.66 

6463 
64.60 
64.57 

64.55 
64.53 
64.51 

64.49 
64.48 
64.48 

64.47 
64.47 
64.47 

64.47 

64.48 
64.49 
64.50 


Bqoallou  of 

Time, 

to  be 

Added  to 

Apparent 

Time. 


12  32.82 
12  20.73 
12     8.16 

11  55.14 
11  41.68 
11  27.81 

11   13.53 

10  58.87 
10  43.83 

10  28.45 

10  12.73 

9  56.69 

9  40.34 
9  23.71 
9     6.80 


8  49.64 
8  32.27 
14.68 


56.88 
38.92 
20.83 


7  2.61 

6  44.29 

6  25.89 

6  7.42 

5  48.94 

5  30.46 

5  11.99 

4  53.56 

4  35  20 

4  16.93 

3  58.76 


DiiKfor 
1  Hour. 


0.494 
0.514 
0.534 

0.552 
0.570 
0.687 

0.603 
0.619 
0.634 

0.648 
0.662 
0.675 

0.668 
0.700  ! 
0.711  i 

0.721 

0.730. 

0.7.38 

I 

0.745 
0.751  ' 
0.757 

0.762  j 
0.766; 
0.768' 

0.709 
0.770 
0.771 

0.769 
0.767 
0.764 
0.760 

0.755 


I 


NoTe.^The  mean  time  of  aemidlamcter  passing  may  be  found  by  subtracting  0M8  from  the  sidereal  time. 

Tlie  sign  +  prefixed  to  the  hourly  ohange  of  declination  indicates  that  south  declinations  are  deoroaaing; 
north  deolinatlona,  increasing. 
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AT  GBBENWIOH  MEAN  NOON. 

THE  SUN'S 

t 

1 
1 

1 

1 
1 

Bqoationof 

Time, 

to  be 
Snbtraoted 

from 
Mean  Time. 

Dif£  for 
iHour. 

Sidereal 

Time, 

or 

Bight  Asoenslon 

of 

Mean  Snn. 

Ap]»ar«&t 
Bight  AsoenBlon. 

Dili:  fur 
1  Honr. 

Apparent 
Declination. 

Difllfor 
1  Honr. 

SUN. 

1 

h      in       a 

22  48  33.65 

9.363 

S.     7*"  34' 45*^4 

•1-56.98 

m       s 

12  32.92 

0%94 

h     m      a 

22  36    0.73 

Mon. 

2 

22  52  18.11 

9.343 

7  11  54.6 

57.25 

12  20.83 

0.514 

22  39  57.28 

Tues. 

3 

22  56    2. JO 

9.383 

6  48  57.6 

57.50 

12    8.26 

0.534 

22  43  53.84 

Wed. 

4 

22  59  45.63 

9.305 

6  25  54.8 

+57.73 

11  55.24 

0.552 

22  47  50.39 

Thur. 

5 

23    3  28.73 

9.«87 

6    2  46.5 

57.95 

11  41.79 

0.570 

22  51  46.94 

Frid. 

6 

23    7  11.41 

0.270 

5  39  33.1 

58.15 

11  27.92 

0.587 

22  55  43.49 

Sat. 

7 

23  10  53.69 

U.254 

5  16  15.0 

+58.34 

11  13.64 

0.603 

22  59  40.05 

SUN. 

8 

23  14  35.58 

9.238 

4  52  52.7 

58.51 

10  58.98 

0.619 

23    3  36.60 

Mon. 

9 

23  18  17.10 

9.223 

4  29  26.5 

58.67 

10  43.94 

0.634 

23    7  33.16 

Tues. 

10 

23  21  58.27 

9.20!) 

4     5  56.8 

+58.80 

10  28.56 

0.648 

23  11  29.71 

Wed. 

11 

23  25  39.11 

9.195 

3  42  24.1 

58.92 

10  12.84 

0.662 

23  15  26.27 

Thur. 

12 

23  29  19.62 

9.182 

3  18  48.7 

59.02 

9  56.80 

0.675 

23  19  22.82 

Frid. 

13 

23  32  59.82 

9.169 

2  55  11.0 

+59.11 

9  40.45 

0.688 

23  23  19.37 

Sat. 

14 

23  36  39.74 

9.157 

2  31  31.5 

59.18 

9  23.82 

0.700 

23  27  15.92 

SUN. 

15 

23  40  19.39 

9.146 

2    7  50.6 

59.23 

9    6.91 

0.711 

23  31   12.48 

Mon. 

16 

23  43  58.78 

9.136 

1  44     8.6 

+59.25 

8  49.75 

0.721 

23  35    9.03 

Tues. 

17 

23  47  37.95 

9.127 

1  20  25.9 

59.27 

8  32.37 

0.730 

23  39    5.58 

Wed. 

18 

23  51   16.91 

9.119 

0  56  42.9 

59.28 

8  14.78 

0.738 

23  43    2.13 

Thur. 

19 

23  54  55  67 

9.112 

0  32  59.9 

+59.28 

7  56.98 

0.745 

23  46  58.69 

Frid. 

20 

23  58  34.26 

9.106 

S.     0    9  17.4 

59.26 

7  39.02 

0.751 

23  50  55.24 

Sat 

21 

0    2  12.71 

9.100 

N.    0  14  24.4 

59.22 

7  20.92 

0.757 

23  54  51.79 

sew. 

22 

0     5  51.04 

9.095 

0  38     5.0 

+59.17 

7     2.70 

0.762 

23  58  48.34 

Mon. 

23 

0    9  29.27 

9.092 

1     1  44.0 

50.10 

6  44.37 

0.766 

0    2  44.90 

Tues. 

24 

0  13    7.42 

9.089 

1  25  21.3 

59.02 

6  25.97 

0  768 

0    6  41.45 

Wed. 

25 

0  16  45.51 

9.087 

1  48  56.5 

+58.92 

6    7.50 

0.769 

0  10  38.01 

Thur. 

26 

0  20  23.58 

9.086 

2  12  29.2 

58.81 

5  49.02 

0.770 

0  14  34.56 

Frid. 

27 

0  24     1.64 

9.086 

2  35  59.1 

58.68 

5  30.53 

0.771 

0  18  31.11 

Sat. 

28 

0  27  39.72 

9.088 

2  59  25.9 

+58.54 

5  12.06 

0.769 

0  22  27.66 

SUN. 

29 

0  31    17.84 

9.090 

3  22  49.2 

58.39 

4  53.62 

0.767 

0  26  24.22 

Mon. 

30 

0  34  56  03 

9.093 

3  16    87 

58.23 

4  35.26 

0.764 

0  30  20.77 

Tues. 

31 

0  38  34.30 

9.097 

4    9  HA 

58.05 

4  16.98 

0.760 

0  34  17.32 

Wed. 

32 

0  42  J2.68 

9.102 

N.    4  32  bo.O 

+57.86 

3  58.81 

0.755 

0  38  13.87 

Non.— The 
Iba 
ani 

Mmidiameter  for  me 
sign  +  prefixed  to  t 
iooreaang;  north  dc 

tan  noon  n 
he  hourly 
)olinaUonc 

lay  be  assumed  the  same  as  thi 
chanj^o  of  declination  indicatcf 
(,  increasing. 

Bit  for  apparent  i 
1  that  south  derl 

loon. 
Lnationa 

Diff.  fori  Hour, 
4-9«.8565. 
(Table  HI.) 
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III. 


AT  GREENWICH  MEAN  NOON. 


J4 

1 

^ 

O 

« 

Si 

^ 

^ 

«.* 

o 

e 

>t 

l» 

< 

« 

Q 

Q 

1 

60 

2 

61 

3 

62 

4 

63 

5 

64 

6 

65 

7 

66 

8 

67 

9 

68 

10 

69 

11 

70 

12 

71 

13 

72 

14 

73 

15 

74 

16 

75 

17 

76 

18 

77 

19 

78 

20 

79 

21 

80 

22 

81 

23 

82 

24 

83 

25 

84 

26 

85 

27 

86 

28 

87 

29 

88 

30 

89 

31 

90 

32 

91 

THE  SUN'S 


TRUE  LONGITUDE. 


340  39     9.4 

341  39  18.8 

342  39  26.6 

343  39  32.9 

344  39  37.6 

345  39  40.7 

346  39  42.2 

347  39  41.9 

348  39  39.8 

349  39  35.8 

350  39  29.9 

351  39  21.9 

352  39  11.8 

353  38  59.6 

354  38  45.2 

355  38  28.5 

356  38     9.5 

357  37  48.2 

358  37  24.7 

359  36  58.9 

0  36  30.8 

1  36     0.4 

2  35  27.8 

3  34  53.1 

4  34  16.3 

5  33  37.5 

6  32  56.7 

7  32  13.9 

8  31  29.3 

9  30  42.9 
10  29  54.7 


39  16.5 

39  25.8 

39  33.5 

39  39.7 

39  44.3 

39  47.3 

39  48.7 

39  48.3 

39  46.1 

39  42.0 

39  36.0 

39  27.9 


39 
39 
38 


17.7 

5.4 

50.9 


38  34.1 
38  15.0 
37  53.6 

37  30.0 
37  4.1 
36  35.8 

36  5.3 
35  32.6 
34  57.8 

34  20.9 
33  42.0 
33     1.1 

32  18.2 
31  33.5 
30  47.0 

29  58.7 


11  29     4.7     29     8.6      I47.S8 


Diff.  for 
1  Hoar. 


50.43 
50.37 
50.30 

50.23 
50.16 
50.09 

50.03 
49.96 
49.88 

49.80 
49.71 
49.62 

49.53 
49.44 
49.35 

49.86 
49.16 
49.07 

48.97 
48.88 
48.78 

48.69 
48.60 
48.51 

48.43 
48.34 
48.26 

48.18 
48.10 
48.02 
47.95 


LATITUDE. 


+  0.26 
+  0.13 

-  0.01 

-  0.13 
0.25 
0.36 

-0.44 
0.49 
0.51 

-  0.51 
0.48 
0.41 

-  0.32 
0.21 

-  0.09 

+  0.04 
0.19 
0.32 

+  0.43 
0.52 
0.59 

+  0.64 
0.65 
0.63 

+  0.59 
0.52 
0.43 

4-  0.31 

0.18 

4-  0.05 

-  0.08 


Logarltlim 

of  the 

lUdins  Vector 

of  the 

Earth. 


9.9961859 
9.9962982 
9.9964116 

9.9965260 
9.9966412 
9.9967571 

9.9968735 
9.9969903 
9.9971074 

9.9972247 
9.9973422 
9.9974598 

9.9975776 
9.9976956 
9.9978138 

9.9979322 
9.9980510 
9.9981703 

9.9982902 
9.9984107 
9.9985320 

9.9986541 
9.9987770 
9.9989007 

9.9990252 
9.9991506 
9.9992768 

9.9994037 
9.9995312 
9.9996590 
9.9997871 


0.20  9.9999155   +53.4 


Diff.  for 
1  Honr. 


•1-46.5 
47.0 
47.5 

+47.9 
48.2 

48.4 

+48.6 

46.7 
46.8 

+48.9 
49.0 
49.0 

+49.1 
49.2 
49.3 

+49.4 
49.6 
49.8 

+50.0 
50.3 
50.7 

+51.0 
51.3 
51.6 

+52.0 
52.4 
52.7 

+53.0 
53.2 
53.3 
53.4 


NOTR.— The  numbers  in  colainn  ^  correspond  to  the  true  equinox  of  the  date;  in  oolnmn  X  ,to 
the  mean  equinox  of  January  C.G. 


Mean  Tine 

of 

Sidereal  Noon. 


b      oi        a 

1  23  45.51 
1  19  49.60 
1  15  53.69 


11  57.78 
8  1.88 
4  5.98 


1  0  10.07 
0  56  14.16 
0  52  18.25 

0  48  22.34 
0  44  26.43 
0  40  30.52 

0  36  34.62 
0  32  38.71 
0  28  42.80 

0  24  46.89 
0  20  50.99 
0  16  55.09 

0  12  59.18 
0  9  3.28 
0     5     7.37 

;    0      1   11.46> 

(23    57   15.55S 

23  53  19.64 

23  49  23.73 

23  45  27.82 
23  41  31.91 
23  37  36.01 

23  33  40.11 
23  29  44.20 
23  25  48.29 
23  21  52.39 

23  17  56.48 


Diff.  for  1  Hour, 
—  9«.8296. 
(Table  H.) 
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GREENWICH  MEAN  TIME. 

THE  MOON'S 

« 

o 

1 

SEMIDIAMBTER. 

HORIZONTAL 

PARALLAX. 

UPPER  TRANSIT. 

AOE. 

Noon. 

Midnight. 

Noon. 

Dlff.  for 
1  Hour. 

Midnight. 

IMff.  for 
1  Hoar. 

Meridian  of 
Greenwich. 

Diflr.  for 
1  Hoar. 

Noon. 

1 

2 
3 

/       // 

15     9.5 
15  20.1 
15  32.6 

15  14.6 
15  26.2 
15  39.5 

55  3L1 

56  10.2 
56  56.2 

+!!48 
1.78 
2.04 

55  49  8 

56  32.4 

57  21.4 

It 
+1.63 

1.92 

2.14 

h       m 

16  41.9 

17  31.1 

18  24.5 

1.97 
2.14 
2.31 

d 

20.4 
21.4 
224 

4 
5 
6 

15  46.7 

16  1.5 
16  16.1 

15  54.0 

16  8.9 
16  22.9 

57  47.7 

58  42.2 

59  35.8 

+2.8:^ 
2.28 
2.14 

58  14.8 

59  9.4 

60  0.8 

+2.28 
2.24 
2.00 

19  22.1 

20  22.8 

21  24.6 

2.46 
2.55 
2.55 

23.4 
24.4 
25.4 

7 
8 
9 

16  29.1 
16  39.1 
16  44.6 

16  34.6 
16  42.5 
16  45.4 

60  23.7 

61  02 
61  20.4 

+  1.79 

1.21 

+0.45 

60  43.7 

61  12.6 
61  23.3 

+  1.52 

0.84 

+0.03 

22  25.4 

23  23.7 
6 

2.48 
2.37 

26.4 
27.4 

28.4 

10 
11 
12 

16  44.8 
16  39.5 
16  29.4 

16  42^8 
16  35.0 
16  23.0 

61  21.1 
61     1.7 
60  24.7 

-0.40 
1.20 
1.83 

61   13.8 
60  45.1 
60     1.1 

-0.81 
1.54 
2  07 

0  19.3 

1  12.5 

2  4.4 

2.27 

2.19 
2.15 

0.0 
1.0 
2.0 

13 
14 
15 

16  15.9 
16     0.4 
15  44.5 

16    8.3 
15  52.4 
15  36.8 

59  35.0 
58  38.1 
57  39.7 

-.'^.25 
2.43 
2.39 

59    7.1 

58    8.8 
57  11.4 

-2,37 
2.44 
2.31 

2  55.5 

3  47.1 

4  39.4 

2.14 
2.16 
2.20 

3.0 
4.0 
5.0 

16 
17 
18 

15  29.4 
15  16.0 
15     4.8 

15  22.5 
15  10.1 
15    0.2 

56  44.3 
55  55.1 
55  14.1 

-2.19 
1.89 
1.52 

56  18.8 
55  33.5 
54  57.0 

-2.05 
I.7I 
1.33 

5  32.5 

6  25.8 

7  18.4 

2.22 
2.21 
2.16 

6.0 
7.0 

8.0 

19 
20 

21 

14  56.1 
14  49.9 
14  46.1 

14  52.7 
14  47.7 
14  44.9 

54  42.1 
54  19.3 
54     5.1 

-1.14 
0.77 
0.43 

54  29.6 
54  11.2 
54     1.0 

-0.95 

0.59 

-0.26 

8     9.4 

8  58.2 

9  44.5 

2.08 
1.98 
1.88 

9.0 
10.0 
11.0 

22 
23 
24 

14  44.3 
14  44.5 
14  46.3 

14  44.2 
14  45.2 

14  47.8 

53  58.8 

53  59.4 

54  6.1 

-O.ll 

+0.16 

0.39 

53  58.3 

54  2.0 
54  11.4 

+0.03 
0.28 
0.49 

10  28.4 

11  10.5 
11  51.4 

1.79 
1.73 
1.69 

12.0 
13.0 
14.0 

25 

26 
27 

14  49.5 
14  54.0 
14  59.6 

14  51.6 

14  56.7 

15  2.9 

54  17.9 
54  34.3 
54  54.9 

+0.59 

0.78 
0.95 

54  25.5 

54  44.1 

55  6.8 

40.68 
0.86 
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16.995 

23 

2  10  34.2^3 

9.9969 

10    8  10.7 

14.469  1 

24 

0  25  25.48 
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GREENWICH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 
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GREENWICH  MEAN  TIME. 

THE  MOON'S  BIGHT  ASCENSION  AND  DECLINATION. 
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aiDAi 

N.23  18  53.8 
'  20. 

5.784 

0 

6  46    6.13 

2.2719 

N.25  43  24.2 

0.151 

0 

8  31  47.04 

3.1173 

N.23  13    3.6 

5.889 

1 

6  48  22.34 

9.2691 

25  43  11.2 

0.989 

1 

8  33  53.96 

3.1133 

23    7    7.1 

5.993 

2 

6  50  38.42 

9.9668 

25  42  50.3 

0.413 

2 

8  36    0.64 

3.1094 

23     1     4.4 

6.096 

3 

6  52  54.:^ 

9.9646 

25  42  21.6 

0.544 

3 

8  ;»    7.09 

3.1055 

22  54  55.6 

6.109 

4 

6  55  10.17 

9.2633 

25  41  45.0 

0.675 

4 

8  40  13.:30 

3.1015 

22  48  40.6 

6.301 

5 

6  57  25.84 

2.9600 

25  41     0.6 

0.806 

5 

8  42  19.27 

9.0976 

22  42  19.5 

6.409 

6 

6  59  41.37 

9.2576 

25  40    8.3 

0.936 

6 

8  44  25.01 

3.0936 

22  35  52.4 

6.509 

7 

7     1  56.75 

9.9551 

25  39    8.3 

1.065 

7 

8  46  30.51 

3.0896 

22  29  19.3 

6.601 

8 

7    4  11.98 

9.9596 

25  38    0.5 

1.194 

8 

8  48  35.76 

8.0855 

22  22  40.3 

6.700 

9 

7    6  27.06 

9.2500 

25  36  45.0 

1.399 

9 

8  50  40.77 

3.0815 

22  15  55.3 

6.799 

10 

7    8  41.98 

2,2473 

25  35  21.8 

1.450 

10 

8  52  45.54 

3.0775 

22    9    4.4 

6.896 

11 

7  10  50.74 

2.2446 

25  33  51.0 

1.577 

11 

8  54  50.07 

3.0738 

22    2    7.8 

6.999 

12 

7  13  11.34 

2.2419 

25  32  12.5 

1.705 

12 

8  56  54.37 

3.0697 

21  55    5.4 

7.088 

13 

7  15  25.77 

2.2391 

25  30  26.4 

1.839 

13 

8  58  58.43 

3.0656 

21  47  57.3 

7.183 

14 

7  17  40.03 

2.2369 

25  28  32.7 

1.958 

14 

9    1    2.24 

3.0615 

21  40  43.5 

7.978 

15 

7  19  .54,12 

2,2334 

25  26  31.5 

2.083 

15 

9    3    5.81 

9.0575 

21  a3  24.0 

7.372 

16 

7  22    8.04 

2.2306 

25  24  22.8 

3.908 

16 

9    5    9.14 

3.0535 

21  25  58.9 

7.464 

17 

7  24  21.79 

2.2277 

25  2-2    Q,(y 

9.333 

17 

9    7  12.23 

3.0496 

21  18  28.3 

7.555 

18 

7  26  35.36 

2.2946 

25  19  42.9 

9.457 

18 

9    9  15.09 

3.0456 

21   10  52.3 

7.646 

19 

7  28  48.74 

2.2214 

25  17  11.8 

9.580 

19 

9  11  17.70 

9.0415 

21     3  10.8 

7.737 

20 

7  31     1.93 

2.2183 

25  14  33,3 

9.703 

20 

9  13  20.07 

9.0376 

20  55  23.9 

7.897 

21 

7  a3  14.94 

2.2152 

25  11  47.4 

9.896 

21 

9  15  22.21 

9.0337 

20  47  31.6 

7.916 

22 

7  35  27.7(5 

2.2120 

25    8  54.2 

9.947 

22 

9  17  24.11 

9.0997 

20  39  :34.0 

8.004 

2:j 

7  37  40.38 

2.2087 

25    5  53.8 

3.068 

2:3 

9  19  25.77 

3.0957 

20  31  31.1 

8.099 

24 

7  :«)  52.80 

2.2054 

N.25    2  46.1 

3.188 

24 

9  21  27.20 

9.0918 

N.20  2:3  23.0 

a  178 

-    -  - 

— 
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GBBBNWIOH  MEAN  TIME. 

THE  MOON'S  BIGHT  ASCENSION  AND  DECLINATION. 

Moor. 

Right  A.toen8ioii. 

Dlftfor 
1  Minato. 

Deollnation. 

Difltfor 
1  Minute. 

Hour. 

Right  Ascension. 

DUE  for 
IHinnte. 

Deolinstion. 

DUCfor 
1  Minnie 

SAl 

mRDi 

LY  21. 

MONDAY  28. 

h     m      B 

8 

O         1         h 

h    m      B 

8 

O          1          II 

/f 

0 

9  21  27.20 

9.0918 

N.20  23  23.0 

e!n8 

0 

10  54  23.87 

1.8698 

N.12  25  30.9 

11.449 

1 

9  2:j  28.39 

9.0179 

20  15    9.7 

8.964 

1 

10  56  15..57 

1.8605 

12  14    2.9 

11.491 

2 

9  25  29.35 

9.0140 

20    6  51.3 

8.349 

2 

10  58    7.13 

1.8581 

12    2  32.0 

11.540 

3 

9  27  30.07 

9.0101 

19  58  27.8 

6,iXi 

3 

10  59  58.54 

1.8558 

11  50  58.1 

11.569 

4 

9  29  30.56 

9.0069 

19  49  59.3 

8.517 

4 

11     1  49.82 

1.8535 

11  39  21.3 

11.636 

5 

9  31  30.&2 

9.0093 

19  41  25.8 

8.600 

5 

11     3  40.96 

1.8513 

n  27  41.8 

11.689 

6 

9  as  30.84 

1.9084 

19  32  47.3 

8.68-2 

6 

11     5  31.97 

1.8491 

11   15  59.5 

11.798 

7 

9  a5  30.63 

1.0946 

19  24    3.9 

8.763 

7 

11     7  22.85 

1.8469 

11     4  14.5 

11.773 

8 

9  37  30.20 

ia»909 

19  15  15.7 

8.843 

8 

11     9  13.60 

1.8448 

10  52  26.8 

11.818 

9 

9  39  29.54 

1.9871 

19    6  22.7 

8.993 

9 

11  11     4.23 

1.8497 

10  40  36.4 

11.869 

10 

9  41  28.65 

1.9834 

18  57  24.0 

9.009 

iO 

1 1  12  54.73 

1.8407 

10  28  43.4 

llMi 

11 

9  43  27.54 

1.9797 

18  48  22.4 

9.061 

11 

11  14  45.12 

1.8368 

10  16  47.9 

11.946 

12 

9  45  26.21 

1.976C 

18  39  1.5.2 

9.156 

12 

11  16  35.39 

1.8369 

10    4  49.9 

11.987 

13 

9  47  24.66 

1.9799 

18  30    3.4 

9.935 

13 

1 1   18  2.5.55 

1.8351 

9  52  49.4 

19.098 

14 

9  49  22.88 

IMSi 

18  20  47.0 

9.311 

14 

11  20  15.60 

1.8333 

9  40  46.5 

19.068 

15 

9  51  20.88 

1.9648 

18  11  26.1 

9.386 

15 

11  22    5.54 

1.8314 

9  28  41.3 

19.107 

16 

9  53  18.66 

1J619 

18    2    0.7 

9.460 

16 

11  23  55.37 

1.8998* 

9  16  33.7 

19.146 

17 

9  55  J6.23 

1.9677 

17  52  30.9 

9.5.34 

17 

11  25  45.11 

1.8989 

9    4  23.8 

19.184 

18 

9  57  13.58 

1.9541 

17  42  56.6 

9.807 

18 

1 1  27  34.75 

1.8965 

8  52  11.6 

19.9-^ 

19 

9  59  10.72 

1.9606 

17  33  18.0 

9.679 

19 

11  29  24.29 

1.8949 

8  39  57.2 

19.9:-»8 

20 

10    1    7.65 

1.9471 

17  23  a5.l 

9.751 

20 

11  31   13.74 

1.8934 

8  27  40.7 

19.993  1 

21 

10    3    4.37 

1.9436 

17  13  47.9 

9.899 

21 

11  33  aio 

1.8990 

8  15  22.1 

19.398 

22 

10    5    0.88 

1.9401 

17    3  56.5 

9.891 

22 

11  34  52.:}8 

1.8906 

8    3    1.4 

19.369 

23 

10    6  57.18 
SI 

1.9367 

JNDA1 

N.16  54     1.0 

r  22. 

9.960 

2.3 

11  36  41..57 
TO 

1.8199 

BSDA 

N.  7  50  38.7 
Y  24. 

19.395 

0 

10    8  53.28 

1.9333 

N.16  44    1.3 

10.099 

0 

11  38  30.68 

1.8179 

N.  7  38  14.0 

19.497 

1 

10  10  49.18 

1J300 

16  33  57.5 

10.096 

] 

11  40  19.72 

1.8166 

7  25  47.4 

19.459 

2 

10  12  44.88 

1.9967 

16  23  49.7 

10.109 

2 

11  42    8.68 

1.8154 

7  13  18.9 

19.491 

3 

10  14  40.:^ 

1.9934 

16  13  38.0 

10.998 

3 

11  43  57.57 

1.8143 

7    0  48.5 

19.599 

4 

10  16  35.68 

1.9901 

16    3  22.3 

10.994 

4 

11  45  46.40 

1.8139 

6  48  16.3 

19..'»5I 

5 

10  18  30.79 

1.9168 

15  53    2.7 

10.358 

5 

11  47  :i5.16 

1.8199 

6  35  42.4 

19.580   , 

6 

10  20  25.70 

1J)137 

15  42  39.3 

10.499 

6 

11  49  23.86 

1.8119 

6  2:}    6.7 

19.606 

7 

10  22  20.43 

1.9106 

15  32  12.1 

10.485 

7 

11  51  12.50 

1.8103 

6  10  29.4 

19.635 

8 

10  24  \4sn 

1.9074 

15  21  41.1 

10.547 

8 

11  53.  1.09 

1.8094 

5  57  50.5 

19.669 

9 

10  26    9.32 

1.9043 

15  11     6.4 

10.609 

9 

11  .54  49.63 

1.8086 

5  45    9.9 

19.689 

10 

10  28    a49 

1.9013 

15    0  28.0 

10.670 

10 

11  56  38.12 

1.8078 

5  32  27.8 

19.714 

11 

10  29  57.48 

1.8989 

14  49  46.0 

10.730 

11 

1 1  58  26.57 

1.8071 

5  19  44.2 

19.738 

12 

10  31  51.28 

1.8939 

14  39    0.4 

10.789 

12 

12    0  14.98 

1.6065 

5    6  59.2 

19.769 

13 

10  a)  44.90 

1.8994 

14  28  11.3 

10.847 

13 

12    2    3.35 

1.8059 

4  54  12.8 

19.785  ' 

14 

10  35  38.:«> 

1.8896 

14  17  18.7 

10.905 

14 

12    3  51.69 

1.8053 

4  41  25.0 

19.807  1 

15 

10  37  31.65 

1.8867 

14    6  22.7 

10.969 

15 

12    5  39.99 

1.8047 

4  28  35,9 

19.899 

16 

10  39  24.77 

1.8839 

13  55  23.3 

11.018 

16 

12    7  28.26 

1.8043 

4  15  4,5.5 

19.850 

17 

10  41   17.72 

1.8811 

13  44  20.5 

11.074 

17 

12    9  16.51 

1.8040 

4    2  53.9 

19.870 

18 

10  43  10.50 

1.8784 

13  :)3  14.4 

11.198 

18 

12  11     4.74 

1.8037 

3  50     1.1 

19.889 

19 

10  45    3.12 

1.8757 

13  22    5.1 

11.189 

19 

12  12  52.95 

l.e034 

3  37    7.2 

19.908 

20 

10  46  55..58 

1.8730 

13  JO  52.5 

11.936 

20 

12  14  41.15 

1.8039 

3  24  12.2 

19.996 

21 

10  48  47.88 

1.6704 

12  .59  36.7 

11.989 

21 

12  16  29.:J3 

1.8030 

3  11   16.1 

19.943 

22 

10  50  40.03 

1.8679 

12  48  17.8 

11.340 

22 

12  18  17.51 

1.8030 

2  58  19.0 

19.959 

2:} 

10  52  32.03 

1.8653 

12  36  55.9 

11.391 

2:^ 

12  20    5.69 

1.8099 

2  45  21.0 

19.975  J 

24 

10  54  23.87 

1.8698 

N.12  25  :«).9 

11.449 

24 

12  21  .5.3.84) 

l.80*>» 

N    2  32  2>.0 

l'»fn|   1 
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XI. 


QBEENWIOH  MT^IAN  TTTVm. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

Diff.for 
iMlnate. 

Deollnfttion. 

DUE  for 
1  Minute. 

Boor. 

BigbtAaoension. 

Diff.for 
iMinate. 

DeoUnadon. 

DiAfor 
1  Minute. 

WBr 

>NBSD 

AY  25. 

FEIDAY  27. 

h    m     8 

B 

O          /          // 

II 

b    m       ■ 

8 

O          f          II 

II 

0 

12  21  53.86 

1.8099 

N.  2  32  22.0 

19J»1 

0 

13  49  33.76 

1.8W 

S.  7  53  37.7 

19.783 

1 

12  23  42.04 

1.8030 

2  19  22.1 

13.005 

1 

13  51  26.21 

1.8766 

8    6  23.9 

19.758 

2 

12  25  30.22 

1.8031 

2    6  21.4 

13.018 

2 

13  53  18.83 

1.6785 

8  19    8.7 

19.733 

3 

12  27  18.41 

1.8033 

1  5:^  20.0 

13.030 

3 

13  55  11.63 

1.8816 

8  31  51.9 

19.707 

4 

12  29    6.61 

1.8035 

1  40  17.8 

13.049 

4 

13  57    4.62 

1.8847 

8  44  a3.5 

19.679 

5 

12  30  54.83 

1.8038 

1  27  14.9 

13.053 

5 

13  58  57.80 

1.8878 

8  57  13.4 

19.651 

6 

12  32  43.07 

1.8049 

1  14  11.4 

13.063 

6 

14    0  51.16 

1.8910 

9    9  51.6 

12US99 

7 

12  34  31.33 

1.8046 

1     1     7.3 

13.073 

7 

14    2  44.72 

1.8943 

9  22  28.0 

19.599 

8 

12  36  19.62 

1.8051 

0  48    2.fJ 

13.089 

8 

14    4  38.48 

1.8977 

9  35    2.6 

19.560 

9 

12  38    7.94 

1.8056 

0  34  57.4 

13.090 

9 

14    6  32.44 

1.9010 

9  47  a5.2 

19.598 

10 

12  39  56.2J) 

1.8063 

0  21  51.8 

13.098 

10 

14    8  26.(50 

1.9044 

10    0    5.9 

12.495 

11 

12  41  44.68 

1.8068 

N.  0    8  45.7 

13.105 

11 

14  10  20.97 

1.9080 

10  12  34.6 

19.461 

12 

12  43  33.11 

1.8075 

S.  0    4  20.8 

13.111 

12 

14  12  15.56 

1.9116 

10  25     1.2 

19.496 

13 

12  45  21.58 

1.8083 

0  17  27.6 

13.115 

13 

14  14  10.36 

1.9159 

10  37  25.7 

19J90 

14 

12  47  10.10 

1.8099 

0  30  34.6 

13.119 

14 

14  16    5.38 

1.9188 

10  49  48.0 

19.353 

15 

12  48  58.68 

1.8101 

0  43  41.9 

13.193 

15 

14  18    0.62 

1.9296 

11     2    8.1 

12.316 

16 

12  50  47.31 

1.8110 

0  56  49.4 

13.196 

16 

14  19  56.09 

1.9964 

11  14  25.9 

12.2n 

17 

12  52  36.00 

1.8190 

I     9  57.0 

13.198 

17 

14  21  51.79 

1.9309 

11  26  41.4 

12.338    ' 

18 

12  54  24.75 

1.8130 

1  23    4.7 

13.199 

18 

14  23  47.72 

1.9341 

11  38  54.5 

12.197 

19 

12  56  13.56 

1.8141 

1  36  12.5 

13.199 

19 

14  25  43.88 

1.9380 

11  51     5.1 

13.156 

20 

12  58    2.44 

1.8153 

1  49  20.2 

13.198 

20 

14  27  40.28 

1.9491 

12    3  13.2 

12.113 

21 

12  59  51.40 

1.8166 

2    2  27.9 

13.197 

21 

14  29  36.93 

1.9469 

12  15  18.7 

12.060 

22 

13     1  40.43 

1.8179 

2  15  35.5 

13.195 

22 

14  31  33.83 

1.9504 

12  27  21.5 

12.095 

23 

13    3  29.54 
THl 

1.8193 

JRSDI 

S.  2  28  42.9 
LY  26. 

13.191 

23 

14  33  30.98 
SA1 

1.9546 

mnDA 

S.12  39  21.7 
lY  28. 

11.980 

0 

13    5  18.74 

1.8908 

S.  2  41  50.1 

13.117 

0 

14  35  28.38 

1J»88 

S.12  51  19.1 

11J»33 

1 

13    7    8.0:^ 

1.8999 

2  54  57.0 

13.113 

i 

14  37  26.04 

1.9631 

13    3  13.7 

11.886 

2 

13    8  57.40 

1.8936 

3    8    3.7 

13.109 

2 

14  39  23.96 

1.9674 

13  15    5.4 

11.837    . 

3 

13  10  46.86 

1.8959 

3  21  10.1 

13.103 

3 

14  41  22.13 

1.9717 

13  26  54.1 

11.787    ' 

4 

13  12  36.42 

1.8960 

3  34  I6.I 

13.096 

4 

14  43  20.57 

1.9769 

13  38  39.8 

11.737 

5 

13  14  26.09 

1.8987 

3  47  21.6 

13.089 

5 

14  45  19.28 

1.9807 

13  50  22.5 

11.686 

6 

13  16  15.86 

1.8304 

4    0  26.7 

13.081 

6 

14  47  18.26 

1.9853 

14    2    2.1 

11.633    \ 

7 

13  18    5.74 

1.8399 

4  13  31.3 

13.071 

7 

14  49  17.52 

1.9900 

14  13  38.5 

11.579 

8 

13  19  55.73 

1.8349 

4  2a  35.2 

13.060 

8 

14  51   17.06 

1.9947 

14  25  11.6 

llJi94 

9 

13  21  45.84 

1.6369 

4  39  ;38.5 

13.049 

9 

14  53  16,88 

1.9993 

14  36  41.4 

11.468 

10 

13  23  3(5.07 

1.8389 

4  52  41.1 

13.037 

10 

14  55  16.98 

9.0040 

14  48    7.8 

11.419 

n 

13  25  26.42 

1.8409 

5    5  43.0 

13.095 

]| 

14  57  17.36 

9.0088 

14  59  30.8 

11.354 

12 

13  27  16.89 

1.8493 

5  18  44.1 

13.011 

12 

14  59  \sm 

2.0137 

15  10  50.3 

11.995 

13 

13  29    7.49 

1.8445 

5  31  44.3 

19.997 

13 

15     1   19.00 

9.0187 

15  22    6.2 

11.335    ' 

14 

J  3  30  58.23 

1.8468 

5  44  43.7 

19.989 

14 

15    3  20.27 

15  a3  18.5 

11.174 

15 

13  32  49.11 

1.8499 

5  57  42.2 

19.967 

15 

15    5  21.8.3 

9.0985 

15  44  27.1 

11.119 

16 

13  34  40.13 

1.8515 

6  10  39.7 

19.949 

16 

15    7  2;U59 

9.0336 

15  55  31.9 

11.048 

17 

13  36  31.29 

1.8539 

6  23  36.1 

19.931 

17 

15    9  25.86 

9.0387 

16    6  32.9 

10.983 

18 

13  38  22.60 

1.8564 

6  36  31.4 

19.919 

18 

15  11  28.34 

9.0439 

16  17  29.9 

10.918 

19 

13  40  14.0() 

1.8590 

6  49  25.6 

19.893 

19 

15  13  31.13 

9.0491 

16  28  23.0 

10.859 

20 

13  42    5.(38 

1.8616 

7    2  18.6 

19.873 

20 

15  15  34.2,3 

9.0543 

16  39  12.1 

10.784 

21 

13  43  57.45 

1.8649 

7  15  10.4 

19.859 

21 

15  17  37.64 

9.0595 

16  49  57.1 

10.716 

22 

13  45  49.:38 

1.8669 

7  28    0.9 

19.830 

22 

15  19  41.37 

2.0648 

17    0  38.0 

10.646 

23 

13  47  41.48 

1.8698 

7  40  50.0 

19.807 

23 

15  21  45.42 

2.0701 

17  11   14.6 

10.574 

24 

13  49  a3.76 

1.8727 

S.  7  53  37.7 

12.783 

24 

15  23  4i\78 

9.0754 

S.17  21  46.9 

10.509 

XIL 
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GREENWICH  MEAN  TIME. 


THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 


Hour. 


Kiglit  Ascension. 


Diff.  for 
1  Minute. 


Declination. 


Di£  for 
1  Minute. 


Hoar. 


Kight  Ascension. 


DiiLfor 
IMiante. 


Deo1in«tlon. 


Difllfor 
IMinnte. 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

II 

12 

Vi 

14 

15 

]6 

17 

lb 

19 

20 

21 

22 

23 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

Vi 

14 

15 

H) 

17 

18 

19 

20 

21 

22 

2:5 

24 


SUNDAY  29. 


15  23 
15  25 
15  27 
15  30 
15  ;i2 
15  34 
15  30 
15  38 
15  40 
15  42 
15  44 
15  4() 
15  49 
15  51 
15  5;i 
15  55 
15  57 
15  59 
10  2 


10 
10 
10 
16 


10  13 


16  15 
10  17 
16  19 
10  21 
16  24 
10  26 
16  28 
16  30 
16  33 
10  35 
10  37 
10  39 
10  42 
10  44 
10  40 
16  49 
10  51 

16  53 
10  56 
10  58 

17  0 
17  3 
17  5 
17  7 
17  10 


8 

8 

49.78 

2.0754 

54.47 

S.0809 

59.49 

9.0864 

4.84 

2.0919 

10.52 

2.0974 

16.53 

9.1030 

22.87 

9.1085 

29.55 

9.1143 

3().57 

9.1 198 

43.93 

9.1355 

51.63 

9.1313 

59.68 

9.1370 

8.07 

9.1438 

16.81 

9.l4d6 

25.90 

9.1543 

35.:3;i 

9.1601 

45.11 

9.1660 

55.25 

9.1719 

5.74 

9.1778 

16.58 

3.1837 

27.78 

9.1897 

39.34 

3.1956 

51.25 

9.3015 

3.52 

2-9074 

S.17 
17 
17 
17 
18 
18 
18 
18 
18 
18 
19 
19 
19 
19 
19 
19 
19 
20 
20 
20 
20 
'^0 
20 

S.2I 


21  40.9 

32  14.9 

42  38.4 

52  57.4 
3  11.9 

13  21.7 
23  20.7 

33  27.0 

43  22.5 

53  13.0 
2  58.5 

12  3ii.0 

22  14.4 
31  44.7 
41  9.0 
50  29.1 
59  43.2 

8  51.9 
17  55.0 
26  52.5 
35  44.3 

44  30.3 
5J  10.5 

I  44.7 


MONDAY  30. 


16.14 

9.9133 

29.12 

9.9194 

42.47 

2.9954 

56.17 

2.9313 

10.23 

2.9373 

24.65 

9.9433 

:39.42 

3.9493 

54.55 

9.9559 

10.05 

9.3619 

25.90 

9.9679 

42.11 

9.3731 

58.07 

9.9790 

15.59 

2.2800 

:«.87 

9.9009 

50.50 

2.2967 

8.48 

3.3096 

26.81 

9.3084 

45.49 

9J143 

4.5,3 

9.3303 

2:3.91 

^.3959 

43.64 

9.3316 

3.71 

9.3373 

24.12 

9.3430 

44.87 

9.3487 

5.9() 

2.3543 

S.21 
21 
21 
21 
21 
21 
21 
2-2 
2^ 
22 
22 
22 
22 
22 
22 
i:3 
2,3 
2:} 
23 
23 
23 
23 

2;i 

23 
24 


10  12.9 
18  35.0 
26  51.1 

35  1.0 
43  4.0 
51  1.8 
58  52.6 

0  30.9 
14  14.7 
21  45.8 

29  10.2 

36  27.8 
43  38.5 
50  42.3 
57  39.1 

4  28.9 

11  11.5 
17  40.9 
24  15.0 

30  35.7 
30  49.0 
42  54.8 
48  5:JJ 
54  43.7 

0  20.() 


10.503 
10.439 
10.354 
10.379 
10.303 
10.133 
10.044 
0.965 
0.883 
9.800 
9.717 
9.6:^9 
9.547 
9.460 
9.370 
9.980 
9.190 
9.096 
9.00n 
8.911 
8.815 
8.718 
8.630 
6.590 


8.419 
8.318 
8.317 
8.113 
8.007 
7.900 
7.793 
7.684 
7.574 
7.46;i 
7.350 
7.236 
7.I3I 
7.005 
6.«88 
6.770 
6.6.M) 

6.407 
6.-»83 
6.169 
6.034 
5.907 
5.770 
5.650 


0 

1 

2 

3 

4 

5 

0 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 


TUESDAY  31. 


h  ni  s 
17  10  5.90 
17  12  27.38 
17  14  49.14 
17  17  11.2:3 
17  19  33.()4 
17  21  50.:38 
17  24  19.44 
17  2<)  42.82 
17  29  6.51 
17  31  30.52 
17  3:^  54.84 
17  36  19.46 
17  38  44.38 
17  41  9.60 
17  43  35.11 
17  40  0.91 
17  48  27.00 
17  50  5.3.30 
17  5:3  20.00 
17  55  40.91 
17  58  I4.0<J 
0  4I..73 
3  9JJ3 
5  37.17 


18 
18 
18 


s 
9.3543 

S.2I    0  2<).6 

5.650 

2.3598 

24    6    1.7 

5Ji90 

9.3654 

24  11  29.0 

5.389 

9.3708 

24  16  48.4 

5.957 

2..1763 

24  21  .59.8 

5.193 

9.3816 

24  27    3.2 

4.988 

9.:t870 

24  31  58.4 

4.F53 

S.3933 

24  :36  45.5 

4.716 

3..3975 

24  41  24.3 

4.578 

9.4037 

24  45  .54.8 

4.439 

2.4078 

24  50  17.0 

4.300 

9.4138 

24  54  30.8 

4.159 

2.4178 

24  58  30.1 

4.017 

3.4237 

25    2  32.8 

3.874 

3.4376 

25    6  20.9 

3.730 

2.4324 

25  10    0.4 

3.585 

2.4371 

25  13  31.1 

:j.4:» 

2.4417 

25  1()  53.0 

3.299 

9.4463 

25  20    6.1 

3.144 

S.4507 

25  23  10.3 

3.995 

a.4553 

25  26    5.5 

2.845 

2.4595 

25  28  51.7 

2.694 

3.4637 

25  31  28.8 

9.543 

3.4678 

S.25  3:3  56.9 

9.399 

WEDNESDAY,    APKIL    1. 
0  I    18    8    5.36  1    9.4718  IS.  25  36  15.8  |      9.938 


PHASES  OF  THE  MOON. 


C    Last  Quarter . 
0  New  Moon 
3)  First  Qiiailer. 
O  Full  Moon 


Mai-. 


d        Ii  lit 

3  "  7  37.5 

9    23  50.7 

16    21  10.5 

25       1  11.9 


(£   Perigee  . 
C    Apogee  , 


d       h 
Mar.      9     12.7 
.    .    22      9.7 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

Name  and  Direotlou 
of  Object. 

Noon. 

P.L 

of 

Diff. 

Illh. 

P.L. 

of 

Diflf. 

VIb. 

P.  L. 

of 

Diff. 

Kh. 

P.  L. 

of 

Diff. 

1 

Regulus 
Saturn 
Spica 

Venus 
n  Aqnileb 

Sun 

W. 

vv. 
w. 

E. 

i:. 

E. 

75    9  10 
59  23    0 
21  34  30 
71     3  38 
77  22  22 
117    8  52 

9867 
9833 
3007 
3376 
3676 
3340 

76  42  li' 
60  56  46 
23    4  34 
69  38  58 
76    5    9 
115  U  30 

9856 
9831 
2979 
3365 
3676 
3337 

78  15  27 
&2  30  46 
24  35  13 
68  14    5 
74  47  56 
114  17  53 

9844 
9809 
9953 
3953 
3677 
3315 

79-  48  58 
64     5    2 
26    6  25 
66  48  58 
73  30  45 
112  52    2 

2833 
2798 
292tf  ; 
3241 
36:9 
3303  1 

2 

Regulus 
Saturn 
Spica 

Venus 
aAquiliB 

Sun 

w. 
vv. 
w. 

E. 
E. 
E. 

87  40  28 
72    0  18 
33  49  38 
59  39  44 
67     5  52 
105  ;}8  42 

2769 
9735 
9895 
3176 
3710 
3132 

89  15  36 
73  36  12 
35  23  34 
58  13    6 
65  49  16 
104  11   11 

2706 
2:31 
2805 
3163 
3723 
.•»I17 

90  51     2 
75  12  24 
36  57  55 
56  46  12 
64  32  52 
102  43  22 

9749 
2707 
9787 
3148 
3734 
3101 

92  26  46 
76  48  54 
38  32  40 
55  19     1 
m  16  41 
101   U  14 

2738 
2693 
2769 
3134 
3743 
3087 

3 

Saturn 
Spica 

Venus 
a  Aquilte 

Sun 

VV. 
W. 
E. 
E. 
E. 

84  56  15 

46  32  16 

47  58  43 
57    0  32 
93  49  45 

9619 
9681 
3060 
3865 
3004 

86  34  44 
48    9  22 
46  29  45 
55  46  37 
92  19  37 

2603 
3663 
3046 
3898 
3988 

88  13  35 
49  46  52 
45    0  29 
54  33  15 
90  49    9 

2588 
9645 

3936 
2970 

89  52  47 
5!  24  46 
43  30  54 
5.3  20  l¥2 

89  18  19 

2573 
2638 
3013 
3978; 
2933  ; 

4 

Spica 

Venus 
Sun 

W. 
E. 
E. 

59  40  18 
35  58  20 
81  38  a3 

9638 
3943 
2863 

61  20  39 
34  26  54 
80    5  2() 

3530 
9928 
2845 

6:3     1  25 
32  55  1 1 

78  31  56 

9502 
2916 
2826 

64  42  36 
31  23  12 

76  58    2 

24b3  ■ 
9905  { 
9807  j 

5 

Spica 
Antai-es 

Sun 

W. 

w. 

E. 

73  14  57 
27  26  27 
69    2  24 

9393 
9433 
9714 

74  58  42 
2i)    9  15 
67  26    3 

2:r75 

24 10 
2695 

76  42  53 
30  52  36 
65  49  17 

2357 
9387 
2678 

78  27  29 
32  36  30 
64  12    7 

9339 
9365 
2659 

6 

Spica 
Antares 

Sun 

W. 
W. 
E. 

87  16  52 
41  215  39 
56    0  11 

9354 
9364 
9573 

89    3  59 
43  10  32 
54  20  37 

2337 
2245 
2555 

90  51  31 
44  57  52 
52  40  40 

2291 
9927 

9538 

92  39  27 
46  45  t^ 
51     0  20 

2206 
2310 
9r)33 

7 

Spica 
Antai*es 

Sun 

W. 
E. 

101  44  48 
55  50  47 
42  33  30 

2133 
9131 
3453 

103  34  57 
57  40  59 
40  51   11 

2130 
2116 
2441 

105  25  25 
59  31  33 
39    8  35 

2107 
2103 
2430 

107  16  13 
61  22  27 
37  25  43 

9096 
2090 
2431 

8 

All  tares 

Sun 

W. 
E. 

70  41  43 

28  48  32 

9034 
9391 

72  34  24 
27    4  45 

9095 
2392 

74  27  19 
25  20  59 

9017 
9396 

76  20  27 
23  37  18 

2009 
2403  ' 

'' 

Sun 

Aldebaran 

Pollux 

W. 
E. 
E. 

15    0  16 

63    1  14 

107    6  26 

9553 
9044 
9096 

16  40  15 

61     8  49 

105  13  33 

2512 
9055 
2037 

18  21  11 

59  16  40 

103  20  56 

9469 
9066 
9047 

20    2  40 

57  24  49 

101  28  35 

2477 
2079  j 
9067 

12 

Sun 

Aldebaran 

Pollux 

W. 
E. 
E. 

28  31  33 
48  10  30 
92  11  20 

2489 
9151 
9199 

30  13    2 
46  20  58 
90  20  54 

2497 
2168 
2137 

31  54  20 
44  31  42 
88  30  51 

9507 
9186 
9151 

33  35  24 
42  42  53 
86  41   10 

2.'>I9 
9204  , 
9167 

13 

Sun 

Aldebaran 

Pollux 

W. 
E. 
E. 

41  56    3 
33  46    9 
77  38  50 

9593 
2311 
9351 

43  35    7 
32    0  25 
75  51  38 

2610 
2335 
2269 

45  13  48 
30  15  17 
74    4  53 

9698 
9369 
2987 

46  52    5 
28  30  48 
72  18  35 

9646  , 
9391   1 
9305 

14 

Sun 

W. 

54  57  19 

1 

9741 

5()  33    5 

2760 

58    8  25 

9760 

59  43  19 

2801 

XIV. 
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GREENWICH  MEAN  TIME. 

LUNAK  DISTANCES. 

5^ 

Name  ftod  Direction 
of  Object. 

Midnight* 

P.L. 

of 

Diff. 

XVb. 

P.L. 
of 

Biff. 

xvnih. 

P.L. 
of 

Diir. 

XXIi^. 

P.L. 

of 

Diff. 

1 

Reguliis 

W. 

8f22  44 

9690 

82  56  46 

9808 

84°  31'    3 

9796 

86    537 

2789 

Saturn 

W. 

65  39  a3 

9785 

67  14  20 

9773 

68  49  23 

9761 

70  24  42 

2748 

Spica 

w. 

27  38    8 

9905 

29  10  20 

9883 

30  43    0 

9663 

32  16    6 

9843 

Vewos 

E. 

65  23  37 

3998 

63  58     1 

3916 

62  32  11 

3903 

61     6    5 

3190 

aAquilae 

E. 

72  13  36 

9683 

70  56  31 

3688 

69  39  31 

3693 

68  22  37 

3709 

Sun 

E. 

111  25  55 

3188 

109  59  31 

317:) 

108  32  52 

3161 

107    5  56 

3146  ' 

2 

Reguliis 

W. 

94    2  49 

9713 

95  ;j9  1 1 

9699 

97  15  52 

9684 

98  52  53 

9668 

Saturn 

W. 

78  25  43 

9679 

80    2  51 

S664 

81  40  19 

9649 

83  18    7 

9635 

Spica 

W. 

40    7  48 

9751 

41  43  20 

9W4 

43  19  15 

9716 

44  55  34 

9688 

Venus 

E. 

53  51  33 

3II9 

52  23  47 

3105 

50  55  44 

3091 

49  27  23 

3075 

aAquilw 

E. 

62    0  45 

3767 

60  45    8 

3786 

59  29  51 

3809 

58  14  58 

3835 

Sun 

E. 

99  46  48 

3070 

98  18    2 

3054 

96  48  56 

3039 

95  19  31 

3099 

3 

Saturn 

\V. 

91  32  21 

9555 

93  12  18 

9539 

94  52  37 

9599 

96  33  19 

9505 

Spi<*u 

W. 

53    3    3 

9610 

54  41  45 

9599 

56  20  51 

9574 

58    0  22 

9556 

Venus 

E. 

42    1    0 

3001 

40  30  48 

9985 

;^.)    0  17 

9971 

37  29  28 

9956 

a  Aqiiilte 

E. 

52    8  31 

4098 

50  57  19 

4089 

49  47    0 

4144 

48  37  41 

4914 

Sun 

E. 

87  47    7 

9935 

86  15  33 

9917 

84  43  36 

9899 

83  11  16 

9881 

4 

SpicM 

W. 

66  24  13 

9465 

68    6  16 

9447 

69  48  44 

9499 

71  31  38 

9411 

Venus 

E. 

29  50  59 

9894 

28  18  32 

9884 

26  45  53 

9676 

25  13    3 

9867 

Sun 

E. 

75  23  43 

9788 

73  49    0 

9770 

72  13  53 

9751 

70  38  21 

9739 

5 

Spica 

W. 

80  12  31 

9399 

81  57  58 

9304 

8;]  43  51 

9387 

85  30    9 

9970 

Antares 

W. 

34  20  55 

9344 

36    5  51 

9393 

37  51  18 

9309 

39  37  14 

9983 

Sun 

E. 

62  34  32 

9641 

60  5(>  33 

9694 

59  18  10 

9605 

57  39  22 

9568 

6 

Spica 

W. 

94  27  46 

9190 

96  16  28 

2175 

98    5  a3 

9161 

99  55    0 

9147 

Antares 

W. 

48  33  51 

9193 

50  22  29 

9177 

52  n  31 

9161 

54    0  57 

9145 

Sun 

E. 

49  19  39 

9508 

47  38  37 

9493 

45  57  14 

9479 

44  15  31 

9466 

7 

Spica 

W, 

109    7  19 

9085 

110  58  42 

9073 

112  50  22 

9064 

114  42  17 

9055  , 

A 1)  tares 

W. 

63  13  42 

9077 

65    5  16 

9066 

66  57    8 

9055 

68  49  17 

9044  , 

Sun 

E. 

35  42  38 

9413 

33  59  1>0 

9405 

32  15  52 

9398 

30  32  15 

9394 

8 

Antares 

W. 

78  13  47 

9003 

80    7  17 

1996 

82    0  57 

1991 

83  54  45 

1966 

Sun 

E. 

21  53  47 

9415 

20  10  34 

9432 

18  27  45 

9455 

16  45  29 

9487 

11 

Sun 

W. 

21  44  26 

9473 

2:^  26  17 

9473 

25    8    8 

•  9477 

26  49  54 

9489 

Aldeburan 

E. 

55  a?  17 

9099 

53  42    5 

9105 

51  51   14 

9120 

50    0  45 

9135 

Pollux 

E. 

99  36  30 

9069 

97  44  43 

9081 

95  53  15 

9094 

94    2    7 

9108 

12 

Sun 

W. 

35  16  11 

9539 

36  56  40 

9546 

38  36  49 

9561 

40  16  37 

9577 

Aldebaran 

E. 

40  54  32 

9924 

39    6  40 

9944 

37  19  18 

9965 

35  32  27 

9987 

Pollux 

E. 

84  51  53 

9183 

83    3    0 

9199 

81  14  31 

2916 

79  26  28 

»»> 

13 

Sun 

W. 

48  29  56 

9663 

50    7  27 

9683 

51  44  30 

9709 

53  21     7 

9791 

i 

Aldebaran 

E. 

26  47    0 

9499 

25    3  56 

9455 

23  21  39 

9491 

21  40  13 

9539 

i 

Pollux 

E. 

70  32  43 

9394 

(«  47  18 

9343 

67    2  21 

9369 

65  17  51 

9381 

14 

Sun 

W. 

61  17  47 

9890 

62  51  49 

9840 

64  25  25 

9859 

65  58  36 

9860 

52 
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XV. 


GRBENWIOn  MEAN  TIME. 

LUNAR  DISTANCES. 

1 

^4 

Name  ftnd  Direction 
of  Object. 

Noon. 

P.  L. 

of 
Dlff. 

Ulh. 

p.  L. 

of 
Diff. 

9720 

Vlh. 

P.L 

of 

Diff. 

LKh 

P.i>.  , 

of 

Diff. 

14 

AfARS 

W. 

14  2l'  56 

S716 

15  58  15 

17  34  28 

2798 

19  id  31' 

9738 

Pollux 

E. 

63  33  49 

9400 

61  50  14 

2419 

60    7    7 

9439 

58  24  28 

9458 

Regiilii8 

E. 

99  44  44 

9405 

98     I  16 

9424 

96  18  16 

9443 

94  35  43 

9462 

15 

Sun 

W. 

67  31  21 

2890 

69    3  4 1 

9990 

70  35  35 

9938 

72    7     5 

2958 

a  Arietis 

W. 

27  57  15 

a046 

29  26  31 

3018 

30  56  21 

2995 

32  2(>  4 1 

9977 

Mars 

W. 

27    6  43 

2811 

28  40  57 

£838 

30  14  49 

2845 

31  48  19 

9862  , 

Pollux 

E. 

49  58    2 

9556 

48  18    6 

2:.74 

46  38  3() 

2593 

44  59  32 

2613 

Regiilns 

E. 

86    9  39 

9557 

84  29  45 

2570 

82  50  17 

2594 

81   11   14 

2613 

16 

Sun 

W. 

79  38  a3 

3a^9 

81     7  41 

3071 

82  36  26 

3086 

84     4  50 

3106  , 

a  Aiietis 

W. 

40    2    7 

9945 

41  33  29 

2940 

43    4  49 

9949 

44  36    6 

2953  1 

Pollux 

E. 

36  50  41 

9707 

35  14  11 

2725 

33  38    5 

9744 

32    2  24 

2763  I 

Regnlus 

E. 

73    2  12 

9709 

71  25  35 

2719 

69  49  21 

2736 

68  13  29 

2753 

17 

Sun 

W. 

91  21  38 

3168 

92  48    1 

3204 

94  14    5 

3990 

95  39  51 

3234 

a  Arietis 

w. 

52  10  56 

9984 

5:J  41  29 

2991 

55  II  53 

9999 

56  42    7 

3006 

Regnlus 

E. 

60  19  34 

9KW 

58  45  48 

2847 

57  12  21 

9661 

55  39  12 

9876 

18 

Snw 

W. 

102  44  34 

3300 

lOi    8  45 

3313 

105  32  41 

3325 

1C6  56  24 

3336 

a  Arietis 

W. 

64  10  49 

3047 

65  40    3 

3055 

67     9    8 

3063 

68  38    3 

3071 

Aldebaran 

vv. 

33    6  12 

9981 

34  36  49 

2987 

36    7  18 

9993 

37  37  39 

3001 

Regulus 

E. 

47  57  55 

9949 

4()  26  30 

£954 

44  55  20 

2967 

43  24  26 

9978 

Spica 

E. 

102     1  10 

9939 

100  29  41 

9950 

98  58  26 

2961 

97  27  24 

9970 

19 

Sun 

W. 

113  51  52 

3386 

115  14  24 

3395 

116  36  46 

3403 

117  58  59 

3412 

a  Arietis 

W. 

76    0  20 

3106 

77  28  22 

3113 

78  56  16 

3119 

80  24    3 

3195 

Aldebaran 

W. 

45    7  19 

303Q 

46  36  52 

3039 

48    6  17 

3044 

49  35  35 

3049 

Regulus 

E. 

35  53  30 

3035 

34  24     1 

3046 

32  54  45 

3057 

31  25  43 

3068 

Saturn 

E. 

50    3    2 

9977 

48  32  20 

2985 

47     1  48 

9993 

45  31  26 

3000 

Spica 

E. 

89  55  13 

3016 

88  25  20 

30-23 

86  55  36 

3030 

85  26     1 

3038 

20 

Sun 

W. 

124  47  54 

34l6 

126    9  19 

3452 

127  30  37 

3457 

128  51  49 

3469 

a  Ariel  is 

VV. 

87  41  12 

3159 

69    8  19 

3156 

90  35  21 

3I6J 

92    2  17 

3164 

Aldebaran 

W. 

57    0  32 

3073 

58  29  15 

3077 

59  57  53 

3081 

61  26  26 

:i063 

Saturn 

E. 

38     1  47 

:m)33 

3()  32  15 

3039 

35    2  50 

3044 

33  33  32 

3050 

Spica 

E. 

78    0    9 

3068 

76  31  20 

3073 

75    2  37 

3077 

73  a3  59 

3082 

21 

AldelHiran 

W. 

68  48  23 

3095 

70  16  39 

3096 

71  44  53 

3098 

73  13    5 

1 
3099  < 

Pollux 

w. 

24  39    9 

3110 

26    7    7 

3108 

27  35    7 

3106 

29    3    9 

3105  1 

Saturn 

E. 

26    8  38 

3075 

24  39  58 

3080 

23  11  24 

3086 

21  42  57 

3093 

Spica 

E. 

66  12    2 

3098 

64  43  50 

3101 

63  15  41 

3103 

61  47  35 

3105 

22 

Aldebaran 

W. 

80  33  55 

3100 

82    2    5 

3099 

83  30  16 

3098 

84  58  28 

3097 

Pollux 

W. 

36  23  45 

3098 

37  51  57 

3096 

:i9  20  12 

3095 

40  48  28 

3092 

Spica 

E. 

54  27  36 

3111 

52  59  40 

3113 

51  31  46 

3114 

50    3  53 

3114 

Antarei< 

E. 

100  18  28 

3093 

98  50  10 

3092 

97  21  51 

3099 

95  53  32 

:K)91 

23 

Aldebaran 

W. 

92  19  51 

3089 

93  48   14 

3087 

95  16  40 

3085 

96  45    8 

3089 

Pollux 

W. 

48  10  30 

3081 

49  39    3 

3078 

51     7  40 

3074 

52  36  21 

3079 

Spica 

E. 

42  44  34 

3116 

41    16  44 

3116 

39  48  54 

3117 

38  21     5 

3119 

Antares 

E. 

88  31  29 

3082 

87    2  58 

3080 

85  34  24 

3078 

84    5  47 

3075  . 

XVI. 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

Ia 

P.L. 

P.L. 

P.L. 

P.L. 

14 

Nil  me  and  Direction 
of  Object. 

Midniglit. 

of 
DIflf. 

XVI'. 

of 
Dlff. 

XVlIlh. 

of 
Dlff. 

xxi«». 

of 

Dior. 

Mars 

W. 

20  46  21 

9750 

22  21' 55 

9763 

23  57  11 

9779 

2532    7 

9794 

Pollux 

E. 

56  42  16 

9478 

55    0  32 

9497 

53  19  15 

9517 

51  38  25 

9536 

Reguhts 

K. 

02  53  37 

9489 

91  11  58 

9500 

89  30  45 

9590 

87  49  59 

9538 

15 

Sun 

W. 

73  38  11 

9977 

75    8  52 

9997 

76  39    9 

3016 

78    9    2 

3034 

a  Arietis 

W. 

3:^  57  22 

9965 

35  28  19 

9954 

36  59  29 

9949 

38  30  46 

9946 

Mars 

W. 

aJ  21  26 

9t)80 

34  54  11 

9896 

.3f  >  26  35 

9914 

37  58  36 

9931 

Pollux 

E. 

43  20  55 

96:19 

41  42  43 

9651 

40    4  57 

9669 

38  27  36 

9680 

Regulu8 

E. 

79  32  37 

9631 

77  54  24 

9649 

7(>  16  .36 

9667 

74  .39  12 

9685 

l(> 

Sun 

W. 

85  32  52 

3194 

87    0  a3 

3139 

88  27  55 

3157 

89  ,54  56 

3173 

n  Arietis 

W. 

46    7  18 

9958 

47  38  24 

9963 

49    9  23 

.   9969 

50  40  14 

9977 

Pollux 

E. 

30  27    7 

9781 

28  52  14 

9800 

27  17  46 

9818 

25  43  42 

S837 

Regulufl 

E. 

m  38    0 

9769 

65    2  :« 

9786 

63  28    6 

9801 

61  53  40 

9817 

17 

Sun 

W. 

J)7    5  20 

3947 

98  30  33 

3969 

99  55  29 

39T6 

101  20    9 

3988 

ft  ArietiH 

W. 

58  12  12 

3014 

59  42    7 

3093 

61    11  51 

3031 

62  41  25 

3039 

Roguhis 

E. 

54    (»  22 

9890 

52  ^^  50 

9903 

51     1  35 

9916 

49  29  37 

9999 

18 

Sun 

W. 

108  ID  54 

;047 

109  43  11 

3358 

111     6  16 

3368 

112  29    9 

zm 

1 

a  Arietis 

VV. 

70    6  48 

3078 

71  35  24 

3086 

73    3  51 

3099 

74  32  10 

3100 

1 

Aidebaran 

W. 

39    7  51 

3007 

40  37  55 

3014 

42    7  51 

3090 

43  37  39 

3096 

ReguluR 

E. 

41  5.3  46 

9990 

40  2:5  21 

3001 

38  53  10 

3013 

37  23  13 

3094 

Spica 

E. 

95  56  34 

9981 

94  25  57 

9989 

m  .55  31 

9999 

91  25  17 

3007 

n) 

Sun 

W. 

119  21     2 

3419 

120  42  57 

3427 

122    4  43 

3433 

123  26  22 

3439 

a  Arietis 

W. 

81  51  42 

3131 

83  19  14 

3136 

84  46  40 

3149 

86  13  59 

3147 

Alclebnmii 

W. 

51     4  47 

:«55 

52  3;^  52 

3060 

54    2  51 

3065 

55  31  44 

3060 

Regulus 

E. 

29  5(5  54 

3080 

28  28  20 

3091 

27    0    0 

3105 

25  31  56 

3118 

Saturn 

E. 

44     1    13 

3007 

42  31     9 

3014 

41     1   14 

3091 

39  31  27 

.')096 

S|nca 

E. 

83  5(;  35 

:M44 

82  27  17 

3051 

80  58    7 

3057 

79  29    5 

3069 

•  ^ 

Sun 

W. 

130  12  5<i 

3467 

131  a3  57 

3471 

1.32  .54  .53 

3475 

134  15  45 

3479 

ne  Arietis 

W. 

93  29    9 

3166 

94  55  5<) 

3179 

96  22  39 

3176 

97  49  17 

3178 

Aldelmi-nii 

W. 

()2  54  56 

3087 

64  2.3  22 

3089 

65  51  45 

3091 

67  20    5 

3093 

Saturn 

E. 

32    4  21 

3055 

30  35  16 

3060 

29    6  17 

3065 

27  37  24 

3070 

Spica 

E. 

72    5  27 

308.^ 

70  3(i  59 

3089 

(»9    8  36 

3009 

(57  40  17 

3096 

•>i 

Aldelmrnn 

W. 

74  41    16 

3100 

76    !)  2() 

3100 

77  37  36 

3101 

79    5  45 

3100 

Pollux 

W. 

30  31   13 

3103 

31  59  19 

3109 

.%3  27  26 

3101 

34  55  35 

3100 

1 

Saturn 

E. 

20  14  39 

3101 

18  46  30 

3100 

17  18  31 

3119 

15  50  45 

3139  1 

Spica 

E. 

60  19  32 

3107 

58  51  31 

3108 

57  23  31 

3110 

55  55  3:3 

3110 

'}l  \  Aklet>nrnii 

VV. 

86  26  41 

3096 

87  54  56 

3095 

89  23  12 

3093 

90  51  .30 

3091 

Pollux 

W. 

42  16  47 

3090 

43  45    9 

3088 

45  13  33 

3086 

46  42    0 

3083 

!            S|»ica 

E. 

48  36    0 

3114 

47    8    8 

3114 

45  40  16 

3115 

44  12  25 

3115 

Aiitares 

E. 

94  25  1 1 

3089 

92  56  48 

3088 

91  28  24 

3087 

89  59  58 

3084 

1 
'*.'{  i  Aldebnrnn 

W. 

98  13  40 

3079 

fM)  42  15 

3077 

101   10  53 

3073 

102  39  35 

3069 

1  Pollux 

W. 

54    5    5 

3069 

.55  33  53 

3065 

57    2  46 

3061 

58  31  43 

3058 

1         ;  S{Mca 

E. 

36  53  18 

3119 

35  25  32 

3190 

33  .57  47 

3193 

32  30    5 

3195 

1 

Antarcs 

E. 

82  37    7 

3079 

81     8  23 

3069 

79  39  36 

3066 

78  10  45 

3063 
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* 

GREENWICH  MEAK  TIME. 

LUNAR  DISTANCES. 

• 

P.  L. 

P.L. 

P.L. 

P.L. 

P 

Nain«aiid  Direction 

Noon. 

of 

IIP* 

of 

Vlii. 

of 

IXb. 

of 

of  Object. 

Diflf. 

Diff. 

Dlff. 

Diff. 

24 

Pollux 

W. 

CO    0  44' 

3054 

6r  29  50 

3050 

62\59     i' 

3046 

64  28  17 

3049 

Regiiliis 

W. 

24    5  45 

3199 

25  33  28 

3111 

27     1  24 

3101 

28  29  3:^ 

3091 

Spica 

E. 

31     2  26 

3199 

29  34  51 

3133 

28    7  21 

3138 

26  39  58 

3145 

Antmes 

E. 

70  41  50 

3060 

75  12  51 

3056 

73  43  47 

3059 

72  14  39 

3048 

25 

Pollux 

W. 

71  55  59 

3018 

73  25  49 

3013 

74  55  46 

3008 

76  25  49 

3003 

Regiilus 

W. 

35  53    3 

3050 

37  22  14 

3049 

38  51  35 

3034 

40  21     5 

3098 

Saturn 

W. 

21  54  29 

3099 

23  24  15 

3014 

24  54  1 1 

3003 

26  24   18 

9997 

Antares 

E. 

G4  47  44 

3027 

63  18    5 

3093 

61  48  21 

3018 

60  18  31 

.10]  4 

26 

Pollux 

W. 

83  57  43 

9975 

85  28  27 

9969 

86  59  18 

9963 

88  30  17 

9957 

Regulus 

w.. 

47  50  44 

9993 

49  21     6 

9985 

50  51  37 

9979 

52  22  16 

9979 

Satitric 

W. 

33  57  14 

9960 

35  28  17 

9954 

36  59  28 

9946 

38  30  48 

9939 

Antares 

E. 

5-2  47  5.3 

9989 

51  17  27 

9985 

49  46  55 

9980 

48  16  17 

9974 

n  .Aqiiilie 

E. 

100  19  10 

3775 

99    3  42 

3769 

97  48    0 

3750 

96  32    G 

3740 

27 

Pollux 

W. 

90    7  12 

9994 

97  39    0 

9918 

99  10  56 

9911 

100  43     1 

9904 

Regulus 

W. 

59  57  45 

9936 

61  29  18 

9998 

63    1     1 

9991 

64  32  53 

9914 

Saturn 

W. 

46    9  42 

9905 

47  41  55 

9897 

49  14  18 

9890 

50  46  50 

9889 

-Antares 

E. 

40  41  31 

9950 

39  10  15 

9946 

37  38  54 

9941 

36    7  27 

9936 

a  Aquilfe 

E. 

90  10    3 

3698 

88  53  14 

3699 

87  36  18 

3687 

86  19  17 

3689 

Vekus 

E. 

115  29  37 

3369 

114     6  45 

3361 

112  43  44 

3353 

111  20  34 

3345 

28 

Regulus 

W. 

72  14  37 

9875 

73  47  28 

9866 

75  20  30 

9858 

76  53  43 

9850 

Saturn 

W. 

58  31  57 

9843 

60    5  29 

9835 

61  39  11 

9897 

63  13    4 

9819 

Spica 

W. 

18  44  14 

3053 

20  13  21 

3090 

21  43    9 

9991 

23  13  33 

9965 

aAquilw 

E. 

79  53  22 

3675 

78  30    8 

3675 

77  18  54 

3677 

76     1  43 

3680 

Venus 

E. 

104  22  17 

3309 

102  58    8 

3993 

101  3:3  48 

3964 

100    9  18 

3975 

Fomalhant 

E. 

111     4  43 

3057 

109  35  41 

3046 

108    6  25 

3034 

106  36  55 

3099 

29 

Regulus 

W. 

84  42  32 

9806 

86  16  52 

9796 

87  51  25 

9787 

89  26  10 

9777 

Saturn 

w. 

71    5  13 

9775 

72  40  14 

9766 

74  15  27 

9756 

75  50  52 

9747 

Spica 

w. 

30  52  41 

9868 

32  25  41 

9853 

33  59    0 

9838 

35  32  38 

989-1 

a  Aquilie 

E. 

69  37    6 

3717 

68  20  37 

37vJ7 

67    4  19 

3741 

65  48  15 

3756 

Venl's 

E. 

93    4     1 

3996 

91  38  23 

3916 

90  12  33 

3905 

88  4f)  30 

3195 

Fomnlhoiit 

E. 

99    5  54 

9969 

97  35    2 

9958 

96    3  56 

9947 

94  32  37 

9937 

Sun 

E. 

135  28  17 

3179 

134     1  34 

3161 

i:^  34  38 

3150 

131     7  29 

3138 

30 

Regains 

W. 

97  23    7 

9797 

98  59  11 

9717 

100  35  28 

9707 

102  1 1  59 

9695 

Saturn 

W. 

a3  51  11 

9697 

85  27  55 

9686 

87    4  54 

9675 

88  42    7 

9665 

Spica 

w. 

43  25  22 

9756 

45    0  47 

9744 

46  36  29 

9731 

48  12  28 

9718 

a  Aqnilae 

E. 

59  32  39 

3866 

58  18  45 

3898 

57    5  23 

3931 

55  52  35 

3969 

Venus 

E. 

61  33    6 

3140 

80    5  45 

3199 

78  38  10 

3117 

77  10  21 

3105 

Fomalhant 

E. 

86  52  47 

9887 

85  20  11 

9876 

83  47  22 

9867 

82  14  21 

9857 

Sun 

E. 

123  48  10 

3079 

122  19  35 

3066 

120  50  44 

3055 

119  21  :w 

3043 

31 

Saturn 

W. 

96  51  55 

9608 

98  30  39 

9596 

100    9  40 

9584 

101  48  57 

9679 

Spica 

W. 

56  16  41 

9653 

57  54  24 

9640 

59  32  24 

9696 

61  10  43 

9614 

aAquilee 

E. 

49  59  31 

4935 

48  51  38 

4309 

47  44  54 

4390 

46  39  24 

4481 

Venus 

E. 

69  47  35 

3043 

68  18  15 

3030 

66  48  40 

3018 

65  18  49 

3005 

Fomalliaut 

E. 

74  26  11 

9811 

72  51  57 

9809 

71  17  32 

9794 

69  42  56 

9786 

Sun 

E. 

111  52  18 

C977 

110  21  37 

9965 

108  50  40 

9951 

107  19  26 

9937 

xvni. 
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GREBKWIOH  MEAN  TIME. 

LUNAR  DISTANCES. 

1^ 

Name  and  Direction 
of  Object. 

Midnight. 

P.L. 

of 

Diff. 

XVh. 

P.L. 

of 

DIff. 

xvnih. 

P.L. 
of 

Diff. 

xxii«. 

P.L. 

of 

Diff. 

3093 

24 

Pollux 

W. 

G5  57  38 

3037 

67  27'    5 

3033 

6^  56  37 

3098 

70°  26  15 

1 

Reffiiliis 

W. 

29  57  53 

3082 

31  26  25 

3073 

32  55    8 

3065 

34  24     1 

3057 

fepica 

E. 

25  12  43 

3154 

23  45  39 

3165 

22  18  48 

3179 

20  52  14 

3198 

All  tares 

K. 

70  45  26 

3044 

69  16    8 

3040 

67  46  45 

3036 

66  17  17 

3032 

*>5 

Pollux 

W. 

77  55  58 

9997 

79  26  14 

9999 

80  56  37 

9986 

82  27    7 

9981 

Regulus 

W. 

41  50  43 

3031 

43  20  30 

3014 

44  50  26 

3007 

46  20  31 

3000 

Saturn 

W. 

27  54  34 

0989 

29  25    0 

2981 

30  55  36 

9975 

32  26  20 

9967 

An  tares 

K. 

58  48  35 

3009 

57  18  33 

3005 

55  48  26 

3000 

54  18  13 

9994 

2(> 

Pollux 

W. 

90     1  24 

S950 

91  32  39 

9944 

93    4    2 

9938 

94  35  33 

9931 

Regulus 

W. 

53  53    4 

9965 

55  24    0 

9958 

56  55    6 

9050 

58  26  21 

9943 

Saturn 

W. 

40    2  17 

9939 

41  33  55 

9925 

43    5  42 

9918 

44  37  38 

9919 

Antares 

E. 

40  45  3-2 

9969 

45  14  41 

9965 

43  43  44 

9960 

42  12  41 

9954 

a  Aquilie 

E. 

95  \G     1 

3729 

93  59  45 

3791 

92  43  20 

•3719 

91  26  46 

3704 

27 

Pollux 

VV. 

102  15  15 

9897 

ia3  47  38 

9890 

105  20  10 

9889 

106  52  52 

9674 

1 

Regulus 

W. 

GG    4  54 

9906 

67  37    5 

2898 

69    9  26 

9891 

70  41  56 

9683 

1 
1 

Saturn 

W. 

52  19  32 

9874 

53  52  24 

9867 

55  25  25 

9659 

56  58  36 

9859 

Antares 

E. 

31  35  54 

9939 

33    4  IG 

9938 

31  32  3:3 

9995 

30    0  46 

9999 

n  Aquiiie 

E. 

85    2  11 

3679 

a3  45    2 

3677 

82  27  50 

3675 

81  10  36 

3675 

i 

Venus 

E. 

109  57  14 

3336 

108  33  44 

3398 

107  10    5 

3319 

105  46  16 

3:{ll 

28 

Regulus 

VV. 

78  27    () 

984-3 

80    0  40 

2832 

81  34  26 

9894 

83    8  23 

2815 

Saturn 

W. 

G4  47    7 

9811 

m  21  21 

2801 

67  55  47 

9793 

69  30  24 

9784 

1 

Spica 

W. 

24  44  29 

9943 

2G  15  54 

2931 

27  47  4G 

9909 

29  20    2 

3884 

a  Aquilae 

Vs. 

74  44  35 

3685 

73  27  32 

3691 

72  10  35 

3698 

70  53  46 

3707 

Venus 

E. 

98  44  37 

3065 

97  19  45 

3356 

95  54  42 

3946 

94  29  27 

3236 

Foinalliaut 

E. 

105    7  10 

3011 

103  37  1 1 

3001 

102    G  59 

S^89 

100  36  a3 

9979 

21> 

Kegulus 

VV. 

91     1     8 

2768 

92  3G  18 

2758 

94  11  41 

9748 

95  47  17 

2738 

Saturn 

VV. 

77  2G  29 

2738 

79    2  19 

2727 

80  38  23 

9717 

82  14  40 

9707 

Spica 

VV. 

37    ()  35 

2810 

38  40  50 

2796 

40  15  23 

9789 

41  50  14 

9760 

n(  Aquilai 

E. 

G4  32  27 

3773 

ai  1(>  57 

3792 

62     1  47 

3815 

60  47    0 

3840 

Venus 

E. 

87  20  15 

3184 

85  5.3  47 

3174 

84  27    7 

3163 

m    0  13 

3i;i9 

Foinalliaut 

E. 

93     1     5 

2937 

91  29  20 

9916 

89  57  22 

9906 

88  25  1 1 

2896 

Sun 

E. 

12J)  40    5 

3J96 

128  12  27 

3115 

126  44  36 

3103 

125  IG  30 

rooi 

30 

Regulus 

VV. 

103  48  45 

9685 

105  25  45 

9673 

107    3     1 

9603 

108  40  31 

9&M 

Saturn 

W. 

90  19  34 

9654 

91  57  IG 

2642 

93  35  14 

9631 

95  13  27 

2630 

Spica 

VV. 

49  48  44 

9705 

51  25  17 

9692 

53    2    8 

9679 

54  39  IG 

2666 

a  Aquilfe 

E. 

54  40  25 

4019 

53  28  57 

4059 

52  18  15 

4119 

51     8  25 

4171 

Venus 

E. 

75  42  18 

3093 

74  14    0 

3081 

72  45  27 

3069 

71   IG  39 

30  6 

Fomalhaut 

E. 

80  41     7 

9848 

79    7  41 

2838 

77  34    3 

9899 

76    0  13 

2830 

Sun 

E. 

117  52  19 

116  22  43 

3017 

114  52  51 

3004 

1 13  22  43 

2990 

31 

Saturn 

W. 

103  28  31 

2559 

105    8  22 

2547 

106  48  30 

2535 

108  28  55 

2f>23 

Spica 

W, 

62  49  19 

9601 

64  28  13 

9587 

66    7  26 

9574 

67  46  57 

2560 

a  Aquilee 

E. 

45  35  15 

4589 

44  32  35 

4697 

43  31  33 

4896 

42  32  18 

4970 

Venus 

E. 

63  48  42 

9991 

62  18  18 

9978 

GO  47  38 

2963 

59  16  4i 

29:0 

Fomalhaut 

E. 

68    8  10 

9778 

66  33  13 

2771 

64  58    7 

9763 

G3  22  51 

2756 

Sqn 

E. 

105  47  54 

9993 

104  16    4 

9909 

102  43  57 

9895 

101  11  32 

2881 

66 
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AT  GREENWICH  APPARENT  NOOK. 

THE  SUN'S 

ICquiition  of 

i 

1 

1 

Sidereal 
Time  of 
Semi- 

diametoi 
Passing 

Moridiau. 

to  be 
Adde<lto 

Diff.  for 
1  Hour. 

Apparent 
Rl^rht  Ascension. 

Diff.  for 
1  Hour. 

Apparent 
Declination. 

Diff.  for 
1  Hour. 

Semi- 
diameter. 

Subtract  *m1 

from 
Apparent 

Time. 

Wed. 
Thur. 
Frid. 

1 

1 

2 
3 

h       ni       8 

0  42  13.28 
0  45  51.73 
0  49  30.33 

9.100 
9.105 
9.111 

N.  4  32'  38!8 

4  55  44.7 

5  18  45.5 

+57'.'85 
57.64 
57.42 

16     2.19 
16     1.91 
16     162 

64^51 
64.53 
61.55 

in        H 

3  58.76 
3  40.71 
3  22.80 

0.755 
0.750 
0.744 

Sat. 

SUN. 

Mon. 

4 
5 
6 

0  53     9.09 

0  56  48  02 

1  0  27.16 

9.118 
9.126 
9.135 

5  41  40.8 

6  4  30.2 
6  27   13.5 

+57.18 
56  93 
56.66 

16     1.34 
16     1.06 
16     0.78 

64.57 
64.59 
64.62 

3     5  04 
2  47.47 
2  30.10 

0.737 
0.729 
0.721 

i 

Tues. 
Wed. 
Thur. 

7 
8 
9 

1     4     6.50 
1     7  46.07 
1   11  25  88 

9.14:? 
9.153 

9.icn 

6  49  50.2 

7  12  20.0 
7  34  42.6 

+56..37 
56.09 
55.78 

16     0.50 
16     0.23 
15  59.95 

64.65 
64.69 
64.72 

2  12  94 
1  56.00 
1  39.30 

0.712 
0.703 
0.692 

1 

Frid. 
Sat. 

SUN. 

10 
11 
12 

1    15     5.94 
1   18  46.26 
1  22  26.87 

9.174 
9.186 
9.198 

7  56  57.5 

8  19     4  4 
8  41     2.9 

+55.46 
55.12 
54.76 

15  59.68 
15  59.41 
15  59.14 

64.76 
64.80 
64.85 

1  22.85 
1     6.66 
0  50.76 

0.681 
0.669 
0.657 

Mon. 
Tues. 
Wed. 

Thur. 
,  Frid. 
Sat. 

13 
14 
15 

16 
17 
18 

1  26     7.77 
1  29  48.97 
1  33  30.49 

1  37   12.35 
1  40  54  56 
1  44  37.14 

9.210 
9.223 
9.237 

9.251 
9.266 
9.2H2 

9     2  52.6 
9  24  33.2 
9  46     4  4 

10    7  25.7 
10  28  36.8 
10  49  37.6 

+54.39 
54.00 
53.60 

+53.18 
52.75 
52.31 

15  58.87 
15  58.61 
15  58.35 

15  58.09 
15  57.83 
15  57.57 

64.89 
64.94 
64.99 

65.05 
65.10 
65.16 

0  35.15 
0  19.84 
0     4.85 

0.645 
0.632 

0.618; 

i 

0.604 
0.589 
0..574 

0     9.80 
0  24.11 
0  38.05 

SUN 

Mon. 

Tues. 

19 
20 
21 

1  48  20.10 
1  52     3.46 
1  55  47.23 

9,298 
9.315 
9.3.33 

11   10  27.7 
11  31     6.6 
11  51  34.1 

+51.85 
51.38 
50.90 

15  57.31 
15  57.05 
15  56.79 

65.22 
65.28 
65.34 

0  51.61 

1  4.77 
1   17.52 

0.558 
0.541 
0  523 

1  Wed. 

,  Thur. 

Frid. 

22 
23 
24 

1  59  31.43 

2  3  16.08 
2     7     1.19 

9.351 
9.370 
9.390 

12  11  49.8 
12  31  53.4 
12  51  44.7 

+50.40 
49.89 
49.37 

15  56.54 
15  56.28 
15  56.03 

65.41 
65.48 
65.55 

1  29.84 
1  41.72 
1  53.14 

0.505 

0.486: 

0.466 

Sat. 

SUN 

Mon. 

25 
26 
27 

2  10  46.77 
2  14  32.84 
2  18  19.42 

9.410 
9.430 
9.451 

13  11  23.4 
13  30  49.2 
13  50     1.8 

+48.84 
48.29 
47.74 

15  55.78 
15  55.53 
15  55.28 

65.62 
65  69 
65.76 

2     4.08 
2  14.53 
2  24.47 

0.446 
0  4t^6  1 
0.405 

:  Tues. 
,  Wed. 
'  Thur. 

28 
29 
30 

2  22     6.52 
2  25  54.14 
2  29  42.31 

9.473 
9.495 
9.518 

14     9     0.8 
14  27  45.9 
14  46  16.9 

+47.17 
46.59 
45.99 

15  55.03 
15  54.78 
15  54  53 

65.84 
65.91 
65.99 

2  33.90 
2  42.81 
2  51.17 

0.:i83 
0.361 

o.3:w ' 

;  Frid. 

1 

31 

2  33  31.03 

9.541 

N.15     4  33.4 

+45.38 

15  54.28 

66.06 

2  58.98 

0.315 

Nan. 

-Th 

e  mean  time  of  sen 

nidiamete 

r  passing;  may  be  found  by  subtracting;  O-.l 

8  from  th 

e  sidereal  tinu 

Th 

e  sign  -f  preflxed 

to  the  bo 

urly  cbango  of  declination  indicates  tbat  no 

rth  declir 

latioua  are  incr 

t^aning.     1 

1 

II. 
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AT  GREENWICH  JtfEAN  NOON. 


1 

1 

9 

I 

1 

•s 
•s 
!■ 

Wed. 

Thur. 

2 

Frid. 

3 

Sat. 

4 

SUN. 

5 

Mon. 

6 

Tues. 

7 

Wed. 

8 

Tliur. 

9 

Frid. 

10 

Snt. 

11 

SUN. 

12 

Mon. 

13 

Tues. 

14 

Wed. 

15 

Thur. 

16 

Frid. 

17 

Sat. 

18 

SUN. 

19 

Mon. 

20 

Tues. 

21 

Wed. 

22 

Thur. 

23 

Frid. 

24 

Sat. 

25 

SUN. 

26 

Mon. 

27 

Tues. 

28 

Wed. 

29 

Thur. 

30 

Frid. 

31 

THE  SUN'S 


Apparent 


Diff.  Tot 
I  Hour. 


It        III          H           I  B 

0  42  12.68'  f>.l(W 

0  45  51.18  i  9.107 

0  49  29.82  i  9.113 


0  53     8  62 

0  56  47.60 

1  0  26.78 

1     4     6.17 

1  7  45.78 
1   11  25.63 

1  15  5.73 
1  18  46.09 
1  22  26.74 

1  26  7.68 
1  29  48.92 
1  33  30.48 


1  48  20.23 
1  52  3.62 
I  55  47.43 


59  31.66 
3  16.34 
7     1.48 


2  10  47.09 
2  14  33.19 
2  18  19.80 

2  22  6.92 
2  25  5i.57 
2  29  42.76 

2  33  31.50 


9.1^ 
9.128 
9. 1 30 

9.14.') 
9.154 
9.105 

9.170 
9.188 
9.000 

9.-21 2 
9.225 
9.239 


1  37  12.38  9.253 
1  40  54.63  j  9.268 
1  44  37.24  !     9.283 


9.299 
9.310 
.9.334 

9.352 
9.371 
9.391 

9.411 
9.431 
9.452 

9.474 
9.490 
9.519 

9.542 


Apparent 
Declinnl-ioit. 


N. 


4  32  35.0 

4  55  41.2 

5  18  42.3 

5  41  37.9 

6  4  27.6 
6  27  11.1 

6  49  48.1 

7  12  18.2 
7  34  41.0 

7  56  56.2 

8  19  3.4 

8  41  2.1 

9  2  52.0 
9  24  32.9 
9  46  4.4 

10  7  25.9 
10  28  37.2 
10  49  38.2 


11 
11 
11 

12 
12 
12 


10  28.5 
31  7.6 
51  35.2 

11  51.1 
31  54.9 
51  46.3 


13  11  25.1 
13  30  51.0 
13  50  3.7 


14 
14 
14 


9  2.8 
27  48.0 
46  19.0 


N.  15  4  35.6 


Diff.  foi 
1  Iloiir. 


+57.80 
57.65 
57.43 

+57.19 
56.94 
50.07 

+56.38 
56.10 
55.79 

+35.47 
55.13 
54.77 

+-54.40 
54.01 
53.61 

+53.19 
52.70 
52  32 

+-5 1. 80 
51.39 
50.91 

+.50.4 1 
4'J.90 
49.38 

+48.85 
48.30 
47.74 

+47.17 
46.59 
45.99 

+45.38 


BqnatloD  of 

Time, 

to  be 
Subtracted 

from 


Added  to 
MomiTimo, 


111  s 

3  58.81 
3  40.75 
3  22.84 


5.08 
47.51 
30.13 

12.97 
56.03 
39.32 

22.86 

6.67 

50.76 


0  35.15 
0  19.84 
0    4.85 


0  9.80 
0  24.11 
0  38.06 


51.62 

4.78 
17.52 

29.85 
41.73 
53.15 

4.09 
14.54 
24.49 

33.92 
42.83 
51.19 


2  59.00 


Diff.  for 
I  IToiir. 


0.755 
0.750 
0.744 

0.737 
0.72i> 
0.721 

0.712 
0.703 
0.692 

0.681 
0.669 
0.657 

0.645 
0.632 
0.018 

0.004 
0.589 
0.574 

0.5.^>8 
0.541 
0.523 

0.505 
0.4oO 
0.400 

0.440 
0.420 
0.405 

0.:i83 
0.301 
0.338 

0.315 


XoTK.— The  somidi.imctcr  for  mean  noon  may  bo  assdmed  the  same  as  that  for  apparent  noon. 

The  sign  +-  prefixed  to  tlio  lioiirly  change  of  declination  indicntea  that  north  declinaliona 
are  incieaeing. 


Sidereal 

Time, 

or 

Kiglit  A.scension 

of 

Mean  Sun. 


0  38  13.87 
0  42  10.43 
0  46  6.98 


50  3.54 
54  0.09 
57  56.65 


1  1  53.20 

1  5  49.75 

1  9  46.31 

1  13  42.87 

1  17  39.42 

1  21  35.98 

1  25  32.53 

1  29  29.08 

1  33  25.63 

1  37  22.18 

1  41  18.74 

1  45  15.30 

1  49  11.85 

1  53  8.40 

1  57  4.96 

2  1  1.51 
2  4  58.07 
2  8  54.63 

2  12  51.18 

2  16  47.73 

2  20  44,29 

2  24  40.84 

2  28  37.40 

2  32  33.95 

2  36  30.51 


Diflf.  for  1  hour, 
4.9».8505. 
(Tablo  UI.) 
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III. 


AT  GREENWICH  MEAN  NOON. 

THE  SUN'S 

1 
1 

1 

1 

Logarithm 

of  the 

Ra«Hu8  Vector 

Moan  Time 

TRUE  LONGITUDE. 

'3 

Diff.  for 
1  Hour. 

LATITUDE. 

of  the 
Earth. 

Diff.  for 
1  Hour. 

of 
Sidereal  Noon. 

S 

& 

X 

A' 

1 

91 

1  f  29      4!7 

29     8?6 

I47.'88 

-  a20 

9.9999155 

+53.4 

h      ni      a 

23  17  56.48 

2 

92 

12  28  13.0 

28  16.8 

147.81 

0.30 

0.0000440 

53.4 

23  14     0.57 

3 

93 

13  27  19.5 

27  23.2 

147.74 

0.39 

0.0001722 

53.3 

23  10    4.66 

4 

94 

14  26  213 

26  27.8 

147.C6 

-  0.45 

0.0002998 

+53.1 

23     6    8.75 

5 

95 

15  25  27.2 

25  30.6 

H7..'>8 

0.48 

0.0004269 

52.9 

23     2  12.84 

6 

96 

\6  24  28.2 

24  31.5 

I47.;'>0 

0.48 

0.0005535 

52.6 

22  58  16.93 

7 

97 

17  23  27.4 

23  30.6 

147.4-2 

-  0.45 

0.0006794 

+52.3 

22  54  21.02 

8 

98 

18  22  24.7 

22  27.8 

N7.:M 

0.39 

0.0008044 

51.9 

22  50  25.11 

9 

99 

19  21  20,0 

21  23.0 

I47.-;J6 

0.30 

0.0009284 

51.5 

22  46  29.21 

10 

100 

20  20  13.2 

20  16.1 

147.17 

-  0.18 

0.0010515 

+51.1 

22  42  33.30 

11 

101 

21  19     4.3 

19     7.1 

147.09 

-0.06 

0.0011737 

50.7 

22  38  37.39 

12 

102 

22  17  53.3 

17  56.0 

147.00 

+  0.07 

0.0012950 

50.3 

22  34  41.48 

13 

103 

23  \6  40.1 

16  42.7 

I46.ni 

+  0.20 

0.0014154 

+49.9 

22  30  45.58 

14 

104 

24  15  24.6 

15  27.1 

I4C.8I 

0.34 

0.0015349 

49.6 

22  26  49.67 

15 

105 

25  14     6.8 

14     9.2 

140  72 

0.46 

0.0016536 

49.3 
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THE  MOON'S  EIGHT  ASCENSION  AND  DECLINATION. 

Hoar. 

RightA.8cen8iou. 

Dlff-for 
1  Minate. 

Doolinatioa. 

DiflC:  for 
IMinato. 

Hour. 

Right  Ascension. 

DifDfor 
IMinute. 

Doclinution. 

Di£for 
1  Minute. 

THl 

UJiSDj 

kY  9. 

SATURDAY  11. 

i 

ii     m      a 

8 

O          /          M 

// 

h     ni      s 

s 

Of// 

tf 

0 

1  48  37.74 

9.3468 

N.  7  48  11.5 

15.435 

0 

3  38  11.88 

2.3968 

N.18  35  25.6 

11.090  , 

1 

1  50  52.58 

2.2477 

8    3  35.3 

15.368 

1 

3  40  31.54 

2.3367 

18  46  2S.2 

10.898 

2 

1  53    7.47 

2.2487 

8  18  55.7 

15.310 

2 

3  42  51.32 

3.3306 

18  57  13.4 

10.775  I 

3 

1  55  22.42 

2JM97 

8  34  12.5 

15.349 

3 

3  45  11.21 

9m«34 

19    7  5(5.2 

10.651 

4 

1  57  37.44 

3.2508 

8  49  25.6 

15.187 

4 

3  47  31.21 

3.3343 

19  18  31.5 

10.527 

5 

1  59  52.52 

2.2519 

9    4  34.9 

15.193 

5 

3  49  51.32 

2.3369 

19  28  59.4 

10.402 

6 

2    2    7.67 

2.2532 

9  19  40.3 

15.057 

6 

3  52  11.55 

9.3380 

19  39  19.7 

10.275 

7 

2    4  22.90 

2.2S44 

9  34  41.7 

14.989 

7 

3  54  31.88 

9.3397 

19  49  32.4 

10.147  , 

8 

2    6  38.20 

2.3556 

9  49  39.0 

14.921 

8 

3  56  52.32 

9.3415 

19  59  37.4 

10.018  1 

9 

2    8  53,57 

3.2568 

10    4  32.2 

14.851 

9 

3  59  12.86 

9.34.'» 

20    9  34.6 

9.888  1 

JO 

2  11     9.02 

2.2582 

10  19  21.1 

14.778 

10 

4     1  33.50 

3.3449 

20  19  24.0 

9.758  ' 

11 

2  13  24.5(3 

2.3597 

10  34    5.6 

14.705 

11 

4    3  54.25 

2.3466 

20  29    5.6 

9.626 

12 

2  15  40.18 

3.9611 

10  48  45.7 

14.630 

12 

4    Q  15.10 

9.3483 

20  38  39.4 

9.497 

13 

2  17  55.89 

3.3635 

11     3  21.2 

14.553 

13 

4     8  36.05 

2.3499 

20  48    5.2 

0.364 

14 

2  20  11.68 

2.2639 

11  17  52.1 

14.476 

14 

4  10  57.09 

3.3514 

20  57  23.1 

0.231 

15 

2  22  27.56 

2.9655 

11  32  18.3 

14.396 

15 

4  13  18.22 

3.3539 

21     6  ;33.0 

9.097 

]() 

2  24  43.54 

2.2671 

11  46  39.6 

14.314 

16 

4  15  39.44 

8.3544 

21   15  34.8 

8.962  ; 

17 

2  26  59.61 

2.3687 

12    0  56.0 

14.333 

17 

4  18    0.75 

2.3559 

21  24  98.5 

8.P37  1 

18 

2  29  15.78 

2.8703 

12  15    7.5 

14.149 

18 

4  20  22.15 

2.3673 

21  33  14.1 

8.692  , 

19 

2  31  32.05 

2.2790 

12  29  13.9 

14.063 

19 

4  22  43.6:3 

2.3587 

21  41  51.5 

8.555 

20 

2  33  48.42 

2.2736 

12  43  15.1 

13.976 

20 

4  25    5.19 

2.3600 

21  50  20.7 

8.418  ! 

21 

2  36    4.88 

2.2753 

12  57  11.0 

13.887 

21 

4  27  26.83 

2.3614 

21  58  41.7 

8.281 

22 

2  38  21.45 

2.9771 

13  11     1.6 

13.798 

22 

4  29  48.55 

2.3^7 

22    6  54.4 

8.142 

23 

2  40  38.13 

FJ 

9.2788 

RlDAl 

N.13  24  46.8 

:  10. 

13.707 

23 

4  32  10.35 
SI 

9.36:» 

TNDAl 

N.22  14  58.8 
I  12. 

8.003 

1 

0 

2  42  54.91 

2.2806 

N.13  38  26.4 

13.014 

0 

4  34  32.22 

2.3650 

N.22  22  54.8 

1 
7.863  ! 

1 

2  45  11.80 

2.9894 

13  52    0.4 

13J^30 

1 

4  36  54.15 

2.3661 

22  30  42.4 

7.723 

2 

2  47  28.80 

2.2842 

14    5  28.8 

13.436 

2 

4  39  16.15 

2.3672 

22  38  21.6 

7.583 

3 

2  49  45.91 

2.9861 

14  18  51.5 

13.339 

3 

4  41  38.21 

2.3689 

22  45  .52.4 

7.442 

4 

2  52    3.13 

2.3879 

14  32    8.3 

13.231 

4 

4  44    0.33 

2.3691 

22  53  14.7 

7.301    1 

5 

2  54  20.46 

2.3898 

14  45  19.2 

13.133 

5 

4  46  22.50 

2.3699 

23    0  28.5 

7.158 

6 

2  56  37.91 

3.3917 

14  58  24.2 

13.033 

6 

4  48  44.72 

2.3707 

23    7  3S.7 

7.016 

7 

2  58  55.47 

3.3936 

15  11  23.1 

13.930 

7 

4  51     6.99 

2.3715 

23  14  30.4 

6.873 

8 

3    1  13.14 

2.3955 

15  24  15.8 

13.897 

8 

4  53  29.30 

2.3723 

23  21  18.5 

6.731 

9 

3    3  30.93 

2.2975 

15  37    2.3 

13.723 

9 

4  55  51.66 

2.3730 

23  27  58.1 

6..'>87  1 

10 

3    5  48.84 

2.3994 

15  49  42.5 

12.618 

10 

4  58  14.06 

2.3736 

23  31  29.0 

6.443 

11 

3    8    6.86 

3.3013 

16    2  16.4 

12.511 

11 

5    0  36.49 

2.3740 

23  40  51.3 

6J>99 

12 

3  10  25.00 

2:3033 

16  14  43.8 

12.409 

12 

5    2  58.94 

2.3744 

23  47    4.1) 

6.154 

13 

3  12  43.26 

2.3053 

16  27    4.7 

12.293 

13 

5    5  21.42 

2.3748 

23  53    9.8 

6.009 

14 

3  15    1.64 

2.3072 

16  39  19.0 

12.183 

14 

5    7  43.92 

2.3752 

23  59    6.0 

5.865 

15 

3  17  20.13 

2.3092 

16  51  26.7 

12.072 

15 

5  10    6.44 

2.3755 

24    4  53.6 

5.780 

16 

3  19  38.74 

2.3112 

17    3  27.7 

11.960 

16 

5  12  28.98 

2.3757 

24  10  32.4 

5.574 

17 

3  21  57.47 

2.3132 

17  15  21.9 

11.846 

17 

5  14  51.53 

2.3758 

24  16    2.5 

5.429  , 

18 

3  24  16.32 

2J152 

17  27    9.2 

11.731 

18 

5  17  14.08 

2.3758 

24  21  23.9 

5.283 

19 

3  26  35.29 

2.3171 

17  38  49.6 

11.615 

19 

5  19  36.63 

9.3758 

24  26  36.5 

5  137 

20 

3  28  54.37 

2.3190 

17  50  23.0 

11.498 

20 

5  21  59.18 

2.3758 

24  31  40.3 

4.990 

21 

3  31  13.57 

2.3210 

18    1  49.4 

11.381 

21 

5  24  21.73 

2.3757 

24  36  35.3 

4.841 

22 

3  33  32.89 

2.3930 

18  13    8.7 

11.909 

22 

5  26  44.26 

9.3754 

24  41  21.6 

4.698 

23 

3  35  52.33 

9J949 

18  24  20.8 

11.141 

23 

5  29    6.78 

9.3751 

24  45  59.1 

4.552 

24 

3  38  11.88 

2.3968 

N.18  35  25.6 

11.020 

24 

5  31  29.28 

2.3748 

N.24  50  27.8 

4.4(K> 

VIII. 


APRIL,  1891. 


63 


GREENWICH  MEAN  TIME. 
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GREENWICH  MEA2f  TIME. 


THE  MOON'S  EIGHT  ASCENSION  AND  DECLINATION. 
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GBBBISWIOH  MEAN  TIME. 

THE  MOON'S  EIGHT  ASCENSION  AND  DECLINATION. 
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15    5    8.45 

9.0519 

15  48  14.7 

11.333 

-22 

13  33  37.24 

1.8695 

6    3  49.3 

i:{.151 

22 

15    7   11.72 

9.0579 

15  59  32.8 

11.968 

23 

13  35  29.07 

1.8053 

6  16  57.9 

13.136 

2.3 

15    9  15.31 

9.0695 

16  10  46.9 

11.909 

24 

13  37  21.07 

1.8681 

S.  6  30    5.6 

13.119 

^4 

15  11    19.22 

9.0678 

S. 16  21  57.0 

11.135 
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XI. 


GEBBNWIOH  MEAN  TIME. 


THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 


Hour. 


lUghtAscenaion. 


Diff.  for 
IMinate. 


Declination. 


Diff.  for 
1  Minute. 


Hour. 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

II 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 


SATURDAY  25. 


b 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
16 


m      a 

a 

11  19.22 

2.0678 

13  23.45 

Q.0739 

15  28.00 

Q.0785 

17  32.87 

9.0839 

19  38.07 

9.0803 

21  43.59 

9.0947 

23  49.44 

9.1003 

25  55.63 

9.1059 

28    2.15 

9.1114 

30    9.00 

9.1170 

32  16.19 

2.1997 

34  23.72 

9.1983 

36  31.59 

9.1340 

38  39.80 

9.1397 

40  48.35 

9.1454 

42  57.25 

9.1519 

45    6.49 

9.1569 

47  16.08 

9.1697 

49  20.02 

9.1685 

51  36.30 

9.1743 

53  46.93 

9.1801 

55  57.91 

9.1859 

58    9.24 

9.1917 

0  20.92 

9.1976 

S.16 
16 
16 
16 
17 
17 
17 
17 
17 
17 
18 
18 
18 
18 
18 
19 
19 
19 
19 
19 
19 
19 
20 

S.20 


21  57.0 
33  3.1 
44  5.0 
55  2.7 
5  56.1 

16  45.1 
27  '29.7 

38  9.8 

48  45.3 
59  16.1 

9  42.2 
20  3.5 
30  20.0 
40  31.5 
50  38.0 

0  39.3 
10  35.4 
20  26.3 
30  11.9 

39  52.1 

49  26.8 
58  55.9 

8  19.3 

17  37.1 


SUNDAY  26. 


16 
16 
16 
16 
16 


2 
4 
6 
9 
11 
16  13 
16  15 
16  18 
16  20 
16  22 
16  24 
16  27 
16  29 
16  31 
16  33 
16  36 
16  38 
16  40 
16  43 
16  45 
16  47 
16  50 
16  52 
i6  54 
16  57 


32.95 

9.9034 

45.33 

9.9093 

58.07 

9.2151 

11.15 

9.9909 

24.58 

9.9968 

38.37 

9.2397 

52.51 

9  9386 

7.00 

9.2444 

21.83 

9.2509 

37.02 

9.9561 

52.56 

9.2618 

8.44 

9.9676 

24.67 

9.2734 

41.25 

2.2799 

58.17 

2.2849 

15.44 

9.2907 

33.05 

2.2963 

51.00 

2.3019 

9.28 

2.3075 

27.90 

2.3131 

46.86 

2.3187 

6.15 

2.3949 

25.77 

2.3297 

45.72 

2.3352  1 

6.00 

2.3107 

S.20 
20 
20 
20 
21 
21 
21 
21 
21 
21 
21 
22 
22 
22 
22 
22 
22 
22 
22 
23 
23 
23 
23 
23 
23 


26  49.1 

35  55.2 

44  55.4 
53  49.0 

2  37.7 
11  19.6 
19  55.3 
28  24.7 

36  47.7 

45  4.2 

53  14.2 
1  17.6 
9  14.3 

17  4.2 
24  47.3 
32  23.5 
39  52.7 
47  14.9 

54  29.9 
1  37.7 
8  38.3 

15  31.5 
22  17.3 
28  55.6 
35  26.4 


11.135 

11.067 

10.997 

10.996 

10.853 

10.780 

10.706 

10.630 

10.559 

10.474 

10.395 

10.315 

10.933 

10.150 

10.065 

9.979 

9.899 

9.804 

9.715 

9.694 

9J^39 

9.438 

9.343 

9.948 


9.161 
9.059 
8.953 
8.859 
8.750 
8.647 
8.543 
8.437 
8.399 
8.991 
8.119 
8.001 
7.888 
7.775 
7.661 
7.545 
7.498 
7.310 
7.190 
7.070 
6.948 
6.825 
6.701 
6.576 
6.450 


Right  Ascension. 


Diffifor 
1  Minute. 


Declination. 


DUE  for 
1  Minute. 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 


MONDAY  27. 


h     ni      8 

a 

16  57    6.00 

9.3407 

16  59  26.60 

9.3460 

17     1  47.52 

2.3513 

17    4    8.76 

9.3566 

17    6  30.31 

9.3619 

17    8  52.18 

9.3671 

17  11   14.36 

9.3792 

17  13  36.84 

9.3779 

17  15  59.62 

9.3899 

17  18  22.71 

9.3879 

17  20  46.09 

9.3991 

17  23    9.76 

2.3969 

17  25  33.72 

9.4017 

17  27  57.97 

9.4064 

17  30  22.49 

9.4109 

17  32  47.28 

9.4154 

17  35  12.34 

9.4199 

17  37  37.67 

9.4943 

17  40    3.26 

9.4987 

17  42  29.11 

9.4399 

17  44  55.21 

9.4370 

17  47  21.55 

9.4410 

17  49  48.13 

2.4450 

17  52  14.95 

S.4489 

S.23  35  26.4 
23  41  49.6 
23  48    5.0 

23  54  12.7 

24  0  12.6 
24  6  4.6 
24  11  48.6 
24  17  24.6 
24  22  52.5 
24  28  12.3 
24  33  23.9 
24  38  27.1 
24  43  22.0 
24  48  8.5 
24  52  46.6 

24  57  16.2 

25  1  37.2 
25  5  49.5 
25  9  53.1 
25  13  48.0 
25  17  34.1 
25  21  11.3 
25  24  39.6 

S.25  27  59.0 


TUESDAY  28. 


17  54 
17  57 

17  59 

18  2 
18  4 
18  7 
18  9 
18  11 
18  14 
18  16 
18  19 
18  21 
18  24 
18  26 
18  2*) 
18  31 
18  34 
18  36 
18  39 
18  41 
18  44 
18  46 
18  49 
18  51 
18  54 


42.00 
9.27 
36.77 
4.48 
32.40 
0.52 
28.83 
57.:33 
26.02 
54.89 
23.93 
53.14 
22.51 
52.03 
21.70 
51.50 
21.44 
51.51 
21.69 
51.99 
22.39 
52.8f) 
23.48 
54.16 
24.92 


9.4597 
9.4564 
9.4601 
9.4636 
9.4670 
9.4709 
9.4734 
9.4766 
9.4797 
2.4896 
9.4854 
9.4882 
9.4907 
9.4932 
2.4956 
2.4979 
2.5001 
2.5091 
9.5040 
9.5058 
9.5075 
9.5091 
2.f)106 
2.6120 
9..S132 


S.25  31 
25  34 
25  37 
25  39 
25  42 
25  44 
25  47 
25  49 
25  51 
25  52 
25  54 
25  55 
25  57 
25  58 

25  59 

26  0 
26 
26 
26 
26 
26 
26 
26 
26 

S.26 


9.4 
10.7 

2.9 
46.0 
19.9 
44.6 

0.0 

6.1 

2.8 
.50.2 
28.1 
56.5 
15.5 
24.9 
24.7 
15.0 
.55.6 
26.6 
48.0 

59.7  I 
1.6  I 

53.8  I 
3().2 

8.8 
31.7 


6.450 
6.399 
6.193 
6.063 
5.939 
5.800 
5.667 
5.533 
5.398 
5.989 
5.193 
4.984 
4.845 
4.705 
4.564 
4.499 
4.978 
4.133 
3.988 
3.849 
3.694 
3.546 
8.397 
3.948 


3.097 
9.946 
9.794 
9.64S 
9.488 
9.334 
9.179 
9.093 
1.867 
1.711 
1.553 
1J»5 
1.937 
1.077 
0.917 
0.757 
0.597 
0.437 
0.976 
-0.114 
4-0.049 
0.219 
0.375 
0.537 
0.700 
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GREENWICH  MEAN  TIME. 


THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 


Hoar. 


Right  Asoenaion. 


BiiEfor 
IMinate. 


Deolinatioii. 


Diftfor 
IMinate. 


Hoar. 


Right  Aacensioi). 


Diftfor 
iMinoto. 


Declination. 


Diftfor 
I  Minute. 


0 

I 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 


WEDNESDAY  29. 


h 

18 
18 
18 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 


19 
19 
19 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 


54  24.92 

56  55.75 

59  26.65 

1  57.60 

4  28.60 

6  59.65 

9  30.74 

12  1.86 

14  33.00 

17  4.15 

19  35.:» 

22  6.49 

24  37.65 

27  8.80 

29  39.94 

32  11.06 

34  42.15 

37  13.20 

39  44.20 

42  15.15 

44  46.05 

47  16.89 


49  47.66  I 
52  18.36 ! 


B 

9.5139 
9.5144 
9.5154 
9.5163 
9.5171 
9.5178 
9.5184 
9/>J88 
9.5191 
9.5  J  93 
9.5195 
9.5  J  94 
9.5193 
9.5191 
9.5188 
9.5  J  84 
9.5178 
9.5171 
9.5183 
9.5154 
9.5145 
9.5134 
9.5199 
9.5109 


S.26^ 


0 

25  59 
25  58 
25  57 
25  56 
25  54 
25  53 
25  51 
25  49 
25  47 
25  45 
25  42 
25  40 
25  ;37 
25  34 
25  31 
25  28 
25  24 
25  21 
25  17 


25 
25 
25 
S.25 


THURSDAY  30. 


S.24  56 
24  51 
24  47 
24  41 
24  36 
24  31 
24  25 
24  20 
24  14 
24  8 

24  2 
23  56 

25  49 
23  43 
23  36 
23  29 
23  22 
23  15 
23  7 
23  0 
22  52 
22  44 
22  37 
22  28 

S.22  20 


54  48.97 

9.5094 

57  19.49 

9.5079 

59  49.92 

9.5064 

2  20.26 

9.5048 

4  50.50 

9.5031 

7  20.63 

9.5019 

9  50.64 

9.4999 

12  20.53 

9.4971 

14  50.29 

9.4950 

17  19.93 

9.4998 

19  49.43 

9.4905 

22  18.79 

9.4889 

24  48.01 

9.4857 

27  17.08 

9.4839 

29  45.99 

9.4605 

32  14.74 

9.4778 

34  43.33 

9.4751 

37  11.75 

9.4799 

39  40.00 

9.4683 

42    8.07 

9.4664 

44  35.97 

9.4685 

47    3.69 

9.4604 

49  31.22 

2.4573 

51  58.56 

9.4549 

54  55.72 

9.4510 

31.7 

44.8 

48.0 

41.4; 

25.0 

58.8. 

22.7  1 

36.8 

41.0  I 
35.4  ! 
19.9  1 
54.6, 
19.5 
34.5 
39.7 
35.1 
20.6 
56.4; 
22.4 
38.6, 

45.1  I 
41.81 
28.8; 

6.2 


33.9 
51.9 

0.3 
59.2 
48.5 
28.3 
58.5 
19.3 
30.7 
32.7 
25.4 

8.7 
42.7 

7.5 
23.2 
29.7 
27.1 
15.5 
54.9 
25.3 
46.8 
59.5 

3.4 
58.6 
45.1 


o.-:oo 

0.£64 
I.0S8 
1.199 
1.355 
1.519 
1.683 
1.847 
9.019 
9.176 
9.340 
9.503 
9.667 
9.831 
9.(95 
3.150 
3.399 
3.485 
3.648 
3.811 
3974 
4.136 
4.297 
4.458 


4.619 
4.780 
4.939 
5.098 
5.958 
5.417 
5.575 
5.739 
5.888 
6.044 
6.900 
6.356 
6.510 
6.663 
6.815 
6.907 
7.118 
7.968 
7.418 
7.567 
7.715 
7.869 
8.007 
6.159 
8.297 


FEIDAY,  MAY  1. 


h     m      8      j 
20  54  55.72 


9.4510  1S.22  20  45.1        8.997 


PHASES  OF  THE  MOOK 


(C    Last  Quarter  . 
%  New  Moon 
}>  First  Quarter 
O  Full  Moon 


.  April 


<t    Perigee  . 
C   Apogee  . 


.  April 


d 

1 

h 
18 

30.3 

8 

8 

57.0 

15 

13 

40.4 

23 

17 

5.2 

d 
6 

h 
22.2 

18    23.4 


68 


APRIL,  1891. 


XIII. 


GREENWICH  MBAN  TIME. 

LUNAR  DISTANCES. 

H 

r 

Name  and  Direction 

Noon. 

P.L. 
of 

lllh. 

P.L. 
of 

Vlh. 

P.L. 
of 

1X1^. 

P.L. 

of 

of  Obj<H5t. 

Diff. 

Diff. 

Diff. 

Diff. 

I 

Spica 

W. 

61)  2(5  47 

S546 

7f  6  m 

95.33 

72  47  23 

74  2^    9 

9505 

Aiitares 

W. 

23  30  39 

2599 

25  18  35 

9577 

26  58     1 

9556 

26  37  56 

9537 

Ve.nus 

E. 

57  45  26 

a937 

56  13  54 

9924 

54  42    5 

2909 

53    9  58 

9895 

Fomallmiit 

K. 

61  47  26 

2751 

60  II  54 

2745 

58  36  14 

2741 

57    0  28 

9737 

Suw 

E. 

99  38  49 

3868 

98    5  49 

2832 

96  32  29 

3638 

94  58  50 

9893 

2 

Spicu 

W. 

82  56  53 

9436 

84  3i>  37 

9493 

86  22  40 

9408 

88    6    3 

9394 

Aninru» 

W. 

37    3  58 

3449 

38  46  23 

9433 

40  29  1 1 

9417 

42  12  22 

9401 

Venus 

C. 

45  24  59 

9E38 

43  51     7 

9814 

42  16  57 

9800 

40  42  29 

9788 

Foriinlhaiit 

E. 

49    0  50 

9735 

47  24  56 

9739 

45  49    8 

9746 

44  13  29 

9755 

Suw 

E. 

87    5  48 

9749 

85  30  13 

9734 

83  54  18 

9719 

82  18    4 

3704 

3 

Spicu 

W. 

J)6  47  56 

3396 

98  33  17 

9313 

100  18  .58 

9300 

102    4  58 

9387 

A 11  Ui  res 

W. 

50  53  48 

2396 

52  «)  10 

0311 

54  24  53 

9997 

56  10  57 

9983 

Veivus 

E. 

32  46    7 

2799 

31   10    5 

9719 

29  33  50 

9710 

27  57  2:3 

270Q 

Sun 

E. 

74  II  56 

9631 

72  ;«  43 

9616 

70  55  10 

9009 

69  16  18 

9588 

4 

Spica 

W. 

110  59  37 

29S6 

112  47  26 

9914 

114  .35  32 

9903 

1 16  23  55 

9193 

AiiUircs 

W. 

65    6  19 

S2I7 

m  54  21 

9204 

68  42  42 

2199 

70  31  21 

9189 

Sun 

E. 

60  57  15 

9592 

59  16  32 

9510 

57  35  32 

9497 

.55  54  14 

2486 

5 

Aiitares 

W. 

79  38  48 

9199 

81  29    3 

9120 

8:}  19  32 

9111 

85  10  14 

2103 

a  Aquilie 

W. 

43  37  11 

4933 

44  45    6 

4085 

45  55  22 

3953 

47    7  48 

3834 

Sun 

E. 

47  23  56 

9435 

45  41    II 

2436 

43  58  13 

9417 

42  15    3 

9411 

6 

Antares 

W. 

94  26  34 

9072 

96  18  17 

9066 

98  10    8 

9069 

100    2    5 

9059 

a  Aquils 

W. 

53  37  19 

3391 

54  .59  46 

3326 

56  23  27 

3268 

57  48  16 

3914 

Sun 

E. 

3;}  37    6 

9387 

31  5;i  12 

9383 

30    9  16 

9385 

28  25  20 

9387 

9 

Sun 

W. 

9  13  10 

97,'i6 

10  48  34 

9694 

12  25  22 

9649 

14    3  10 

9621 

Aldeboran 

E. 

40  11  45 

2183 

38  22  5*2 

2199 

36  34  2:3 

9916 

34  46  20 

9335 

Pollux 

E. 

84    7  34 

21. T7 

82  17  31 

9148 

80  27  45 

9160 

78  38  17 

9J79 

10 

Sun 

W. 

22  17  27 

2604 

23  56  16 

2613 

25  34  53 

9694 

27  13  15 

9636 

Pollux 

E. 

69  35  5'2 

2242 

67  48  27 

2258 

66     1  25 

9273 

64  14  46 

2389 

Regiilus 

E. 

105  47  31 

2250 

104    0  18 

2266 

102  13  28 

9281 

100  27    0 

9396 

11 

Sun 

W. 

35  20  37 

2710 

.36  57    4 

2797 

38  33    8 

2744 

40    8  49 

9763 

Pollux 

E. 

55  27  34 

2375 

,53  43  23 

9393 

51  59  38 

9411 

50  16  19 

9499 

Kegiiliis 

E. 

91  40  35 

9380 

89  56  32 

9398 

88  12  54 

9416 

86  2f)  42 

9433 

IQ 

Sun 

W. 

48     1   18 

2854 

49  34  36 

9873 

51     7  29 

9893 

.52  .39  57 

9919 

Mars 

W. 

15  36    4 

2761 

17  11  23 

2777 

18  46  21 

9793 

20  20  58 

9810 

Pollux 

E. 

41  46  20 

2524 

40    5  40 

9543 

.38  25  27 

9563 

36  45  41 

9583 

Regulus 

E. 

78    0    5 

9525 

76  19  27 

9544 

74  :39  15 

9569 

72  .59  28 

9581 

13 

Sun 

W. 

60  16  19 

3006 

61  46  24 

3024 

63  16    7 

3043 

64  45  27 

3060  > 

Mars 

W. 

28    8  23 

9899 

29  40  43 

9916 

31  12  41 

2935 

32  44  16 

9951 

Alclelmraii 

W. 

16  47  29 

9896 

18  19  53 

9878 

19  52  40 

2867 

21  25  41 

9861 

Pollux 

E. 

28  .3.3  34 

2689 

26  .56  30 

9709 

25  19  53 

9724 

23  43  45 

9747 

llcguluM 

E. 

64  46  53 

9679 

6.3    9  3(5 

9691 

()I  32  44 

9709 

59  56  16 

9796 

Saturn 

E. 

77  28    7 

9645 

75  50  13 

9663 

74  12  43 

9680 

72  35  36 

9698  1 

XIV. 
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OBEEKWIOH  MBAN  TIMB. 

LUNAR  DISTANCES. 

Il 

Name  and  Diraotton 

Midnight. 

P.L. 
of 

XVh. 

P.L. 
of 

XVlUh. 

P.L. 
of 

XXlk. 

P.L. 
of 

r 

oi  yi^jecT. 

Diir. 

Dlflf. 

DJff. 

DIff. 

1 

. 

Spica 

W. 

76    J)  15 

949Q 

77  50  40 

9477 

o        /        // 

79  32  25 

9464 

8\   U  29 

9450 

Antnres 

W. 

30  18  18 

S518 

31  59    6 

9500 

33  40  19 

9489 

35  21  57 

9466 

Vends 

E. 

51  37  3:^ 

9889 

50    4  51 

9868 

48  31  51 

9855 

46  58  34 

9841 

Foinnlliaiit 

E. 

55  24  37 

9734 

53  48  42 

9739 

52  12  45 

9739 

50  36  47 

9739 

Sow 

E. 

93  24  52 

9808 

91  50  35 

9704 

90  15  59 

9779 

88  41     3 

9764 

2 

S|)ica 

W. 

89  49  46 

9380 

91  33  49 

9366 

m  18  12 

9353 

95    2  54 

9330 

AiitHres 

W. 

43  55  55 

9386 

45  39  50 

9370 

47  24    8 

9355 

49    8  47 

9340 

Vends 

E. 

39    7  45 

9775 

37  32  45 

9763 

35  57  28 

9750 

34  21  55 

9739  , 

Fomnlhaiit 

E. 

42  38    2 

9767 

41     2  51 

9784 

39  28    2 

9804 

37  53  39 

9888  1 

Sun 

E. 

80  41  30 

9680 

79    4  36 

9675 

77  27  23 

9660 

75  49  49 

9646| 

3 

Spica 

VV. 

103  51   17 

9974 

105  37  55 

9969 

107  24  51 

9949 

109  12    5 

9937 

Anta^e8 

W. 

57  57  22 

9968 

59  44    7 

9956 

61  31   11 

9943 

63  18  a5 

9999 

Vends 

E. 

26  20  46 

9096 

:i  44    1 

9689 

23    7  10 

9600 

21  30  17 

9603 

j 

Sdn 

E. 

67  37    7 

9574 

65  57  36 

9561 

64  17  47 

9548 

62  37  40 

9535 

4 

Spica 

W. 

118  12  33 

9183 

120     1  26 

9173 

121  50  34 

9165 

123  39  55 

9156 

An  tares 

W. 

72  20  18 

9160 

74    9  32 

9159 

75  59    2 

9148 

77  48  48 

9130 

Son 

E. 

54  12  41 

9475 

52  30  52 

9463 

50  48  47 

9453 

49    6  28 

9444 

5 

Antares 

W. 

87     1     9 

9096 

88  52  15 

9088 

90  43  32 

9089 

92  34  59 

9vn 

1 

a  AqiiiliB 

W. 

48  22  J5 

3797 

49  38  33 

3630 

50  56  35 

3549 

52  16  13 

3463 

I 

Sdn 

E. 

40  31  44 

9405 

38  48  16 

9398 

37    4  39 

9394 

35  20  55 

9390' 

1 

6 

Antai-efl 

W. 

101  54    7 

9057 

103  46  13 

9055 

105  38  22 

9053 

107  30  33 

I 
9053 

1 

ex  Aqiiilie 

W. 

59  J4    8 

3167 

60  40  57 

3194 

62    8  37 

3086 

63  37    4 

3061  { 

1 

Sdn 

E. 

26  41  26 

9390 

24  57  37 

9394 

23  13  54 

9401 

21  30  21 

9410 

'    9 

SiTN 

W. 

15  41  36 

9604 

17  20  25 

9596 

18  59  26 

9594 

20  38  29 

9598 

Aldel>ai*uii 

E. 

32  58  44 

9955 

31  11  :)8 

99n 

29  25    4 

9300 

27  39    5 

9395 

Pollux 

E. 

76  49    7 

9185 

75    0  17 

9199 

73  11  48 

3919 

71  23  39 

9997 

10 

Son 

W. 

28  51  21 

9649 

30  29    9 

9663 

32    6  39 

9678 

33  43  48 

9iR» 

Pollux 

E. 

62  28  30 

9306 

60  42  39 

9399 

58  57  12 

9339 

57  12  10 

9857 

lieguliis 

E. 

98  40  55 

9313 

96  55  14 

9398 

95    9  56 

9346 

93  25    3 

9363 

1 

i  I) 

Son 

W. 

41  44    6 

9780 

43  19    0 

9798 

44  53  30 

9817 

46  27  36 

9835 

Pollux 

E. 

48  33  26 

9448 

46  51     0 

9467 

45    9    0 

9486 

43  27  27 

9504' 

Kegulus 

E. 

84  46  55 

9459 

83    4  34 

9470 

81  22  38 

9489 

79  41    9 

9507  ' 

12 

Sdn 

W. 

54  12     1 

9931 

55  43  41 

9950 

57  14  57 

9968 

58  45  50 

1 
9987 

' 

Mars 

W. 

21  55  13 

9898 

23  29    5 

9845 

25    2  34 

986.) 

26  35  40 

9881 

1 

Pollux 

E. 

35    6  22 

9609 

33  27  30 

9691 

31  49    4 

9641 

30  11     5 

9669 

t 

Regulus 

E. 

71  20    7 

9599 

69  41   11 

9618 

68    2  40 

9630 

66  24  34 

9655 

1  \:i 

Sdn 

W. 

66  14  25 

3078 

67  43     1 

3096 

09  11    15 

3114 

70  39    8 

3130 

Mars 

W. 

34  15  30 

9969 

35  46  22 

9986 

37  16  52 

3003 

:w  47    1 

3019 

Aldebaran 

W. 

22  58  50 

9858 

24  ;«    3 

9859 

26    5  15 

9869 

27  38  23 

9866' 

Pollux 

E. 

22    8    7 

9769 

20  32  59 

9793 

18  58  22 

9818 

17  24  17 

9843 

Regulus 

E. 

58  20  1 1 

9744 

56  44  30 

9761 

55    9  II 

9778 

53  34  14 

9795 

Satdrn 

E. 

70  58  53 

9714 

69  22  :» 

2731 

67  46  33 

9747 

66  10  56 

9764 

70 
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XV. 


GREENWICH  MEAN  TIME. 

LDNAE  DISTANCES. 

KftineandDlieotioii 

Noon. 

P.L. 
of 

lUh. 

P.L. 
of 

Vlh. 

P.L. 
of 

Kh 

P.L. 
of 

of  Ol^eot. 

Wit 

Diff. 

Diff. 

mtt. 

14 

Sun 

W. 

72    6  41 

3147 

73  33  54 

3164 

75    0  46 

3180 

76  27  19 

3106 

Aldebaran 

w. 

29  11  25 

9873 

30  44  18 

9689 

32  17    0 

9891 

33  49  31 

9900 

Regulus 

E. 

51  59  40 

9611 

50  25  27 

9898 

48  51  36 

9845 

47  18    G 

9861 

Satukh 

E. 

64  35  41 

9780 

63    0  47 

9795 

61  26  13 

8811 

59  51  59 

9695 

Spiea 

E. 

106    3    5 

9611 

104  28  51 

9696 

102  54  57 

9841 

101  21  22 

9655 

]5 

Sun 

W. 

83  35  32 

3968 

85    0  21 

3969 

86  24  53 

3994 

87  49  11 

3307 

Aldebaran 

W. 

41  29    5 

9046 

43    0  23 

9958 

44  31  28 

9968 

46    2  21 

9977 

Regulus 

E. 

39  35  41 

9039 

38    4  11 

9953 

36  32  59 

S968 

35    2    6 

9983 

Saturn 

£. 

52    5  30 

9605 

50  3:)    5 

9908 

49    0  56 

9990 

47  29    3 

9933 

Spica 

E. 

93  37  56 

9093 

92    6    6 

9935 

90  34  31 

9946 

89    3  11 

9958 

16 

Sun 

W. 

94  47  14 

3369 

96  10  14 

3379 

97  33    3 

3381 

98  55  41 

3390 

Aldebaran 

W. 

53  33  58 

3091 

55    3  45 

3098 

56  a3  23 

3035 

58    2  52 

3043 

Regulus 

E. 

27  32  24 

3060 

26    3  26 

8077 

24  34  48 

3096 

23    6  33 

3114 

Saturn 

E. 

39  53  20 

9066 

38  22  52 

9997 

36  52  36 

3008 

35  22  33 

3017 

Spica 

E. 

81  30    0 

3010 

80    0    0 

3019 

78  30  11 

3097 

77    0  32 

3036 

17 

Sun 

W. 

105  46  36 

3495 

107    8  24 

3431 

108  30    6 

3436 

109  51  42 

3441 

Aldebaran 

W. 

65  28  16 

3079 

66  57    0 

3076 

68  25  39 

3080 

69  54  13 

3084 

Pollux 

W. 

21  17    7 

3087 

22  45  32 

3069 

24  13  55 

3090 

25  42  17 

3091 

Spica 

E. 

69  34  41 

3071 

68    5  56 

3076 

66  37  17 

3089 

65    8  45 

3086 

Ajitares 

E. 

115  28    0 

3069 

113  59    4 

3067 

112  30  14 

3071 

111     I  29 

3074 

18 

Sun 

W. 

116  38  33 

3456 

117  59  46 

3459 

119  20  56 

3460 

120  42    5 

3469 

Aldebaran 

W. 

77  16    0 

3007 

78  44  13 

3099 

80  12  24 

3100 

81  40  34 

3101 

Pollux 

W. 

33    3  53 

3004 

34  32  10 

3095 

36    0  26 

3095 

37  28  42 

3094 

Spica 

E. 

57  47  23 

3105 

56  19  19 

3108 

54  51  19 

3110 

53  23  21 

3119 

Antares 

E. 

103  38  45 

3068 

102  10  21 

3090 

100  41  59 

3091 

99  13  38 

3091 

19 

Sun 

W. 

127  27  41 

3450 

128  48  51 

3458 

130  10    2 

3456 

131  31  15 

3454 

Aldebaran 

W. 

89    1  21 

3098 

90  29  33 

3096 

91  57  47 

3095 

93  26    3 

3009 

Pollux 

W. 

44  50  17 

3066 

46  18  41 

3086 

47  47    8 

3084 

49  15  37 

3081 

Spica 

E. 

46    4    4 

3110 

44  36  17 

3110 

43    8  30 

3119 

41  40  44 

3190 

Ajitares 

E. 

91  51  58 

3090 

90  23  36 

3087 

88  55  11 

3086 

87  26  44 

3083 

20 

Aldebaran 

W. 

100  48  12 

3077 

102  16  50 

3073 

103  45  32 

3069 

105  14  20 

3065 

Pollux 

W. 

56  39    2 

3063 

58    7  57 

3059 

59  36  57 

3054 

61     6    3 

3046 

Regulus 
Spica 

W. 

20  49  42 

3163 

22  16  a5 

3147 

23  43  48 

3139 

25  11  19 

3118 

E. 

34  22    4 

3194 

32  54  23 

3195 

31  26  44 

3197 

29  59    7 

3199 

Ajitares 

E. 

80    3  41 

3068 

78  34  52 

3064 

77    5  58 

3059 

75  36  58 

3055 

21 

Pollux 

W. 

68  33  12 

3090 

70    3    0 

3014 

71  32  55 

3008 

73    2  58 

3001 

Regulus 

W. 

32  32  41 

3069 

34     1  37 

3059 

35  30  45 

3043 

37    0    5 

3033 

Saturn 

W. 

20    2  34 

3049 

21  31  46 

3037 

23     1  13 

3096 

24  30  54 

3015 

Antares 

E. 

68  10  30 

3090 

66  40  5S 

3099 

65  11     8 

3016 

63  41   15 

3010 

22 

Pollux 

W. 

80  35  25 

9965 

82    6  22 

9958 

83  37  28 

9949 

85    8  45 

9949 

Regulus 

W. 

44  29  36 

9988 

46    0    4 

9976 

47  30  44 

9969 

49     1  35 

9961 

Saturn 

W. 

32    2  26 

9968 

33  33  19 

9958 

35    4  24 

9950 

36  35  40 

9940 

Antares 

E. 

56    9  54 

9977 

54  39  13 

9970 

53    8  23 

9963 

51  37  24 

9956 

a  AquiliB 

E. 

103    6  11 

3793 

101  51    2 

3777 

100  35  36 

3761 

99  19  53 

3746 

XVL 
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GBBBNWIOH  MEAN  TIME. 

LUNAR  DISTANCES. 

Name  and  Directhm 
of  Ol^eot. 

Midnight. 

P.L. 

of 

Diff. 

XVb. 

P.L. 

of 

Diif. 

xvmh. 

P.L. 

of 

Diff. 

XXlh. 

P.L. 
of 
Diff. 

14 

Son 

W. 

77  53  33 

3911 

79   19  29 

3996 

80  45    7 

3941 

82  10  28 

3996 

Aldeboran 

W. 

35  21  50 

9800 

36  53  57 

9010 

38  25  52 

9988 

39  57  35 

9030 

ReguluB 

E. 

45  44  57 

9676 

44  12    8 

9803 

42  39  40 

9906 

41    7  31 

9093 

Saturit 

£. 

58  18    4 

9840 

56  44  28 

9856 

55  11  11 

9860 

53  38  12 

9688 

Spica 

E. 

99  48    5 

9860 

98  15    7 

9683 

96  42  26 

9807 

95  10    3 

9000 

]5 

Suit 

W. 

89  13  14 

3310 

90  37    3 

3331 

92    039 

3341 

93  24    3 

3358 

Aldebaran 

W. 

47  33    3 

9086 

49    3  33 

9005 

50  33  52 

3004 

92    4    0 

3019 

Regulus 

E. 

33  31  32 

9006 

32     1  17 

3013 

30  31  20 

3088 

29    ]  42 

3044 

Saturn 

E. 

45  57  26 

9044 

44  26    3 

9056 

42  54  55 

9067 

41  24     1 

9977 

Spica 

E. 

87  32    6 

9960 

86    1  15 

0060 

84  30  37 

9000 

83    0  12 

3001 

16 

Sun 

W. 

100  18    9 

3308 

101  40  28 

3406 

103    2  38 

3419 

104  24  41 

3410 

Aldebaran 

W. 

59  32  12 

3040 

61     1  24 

3055 

62  30  29 

3061 

63  59  26 

3067 

Regulus 

E. 

21  38  41 

3137 

20  11  1(> 

9169 

18  44  21 

3100 

17  18    0 

3895 

Saturn 

E. 

33  52  41 

3096 

32  23    0 

3034 

30  53  30 

3043 

29  24  11 

3059 

Spica 

E. 

75  31    4 

3043 

74     1  45 

3051 

72  32  35 

30C, 

71    3  34 

3065 

17 

Sun 

W. 

111  13  12 

3445 

1 12  34  38 

3448 

113  56    0 

3451 

115  17  19 

3455 

Aldebaran 

W. 

71  22  42 

3067 

72  51    7 

3001 

74  19  28 

3004 

75  47  45 

3006 

Pollux 

W, 

27  10  38 

3001 

28  38  58 

3009 

30    7  17 

3003 

31  35  .35 

3003 

Spica 

E. 

63  40  18 

3001 

62  11  57 

3005 

60  43  41 

3000 

59  15  30 

3109 

Antares 

E. 

109  32  48 

3078 

108    4  12 

3089 

106  35  40 

3064 

105    7  11 

3087 

18 

Sun 

W. 

122    3  12 

3409 

123  24  19 

3469 

124  45  26 

3469 

126    6  33 

3461 

Aldebaran 

W. 

83    8  43 

3101 

84  36  52 

3101 

86    5     I 

3100 

87  33  11 

3100 

Pollux 

W. 

38  56  59 

3004 

40  25  16 

3099 

41  53  35 

3001 

43  21  55 

3090 

Spica 

E. 

51  55  26 

3114 

50  27  33 

3115 

48  59  42 

3116 

47  31  52 

3118 

Antares 

E. 

97  45  18 

3001 

96  16  58 

3009 

94  48  39 

3001 

93  20  19 

3001 

19 

Sun 

W. 

132  52  30 

3459 

134  13  48 

3448 

135  35  10 

3446 

136  56  35 

3443 

Aldebaran 

W. 

94  54  22 

3000 

96  22  44 

3087 

97  51     9 

3084 

99  19  38 

3080 

Pollux 

W. 

50  44  10 

3078 

52  12  46 

3&!A 

53  41  27 

3071 

55  10  12 

3067 

Spica 

E. 

40  12  59 

3190 

38  45  14 

3191 

37  17  30 

3191 

35  49  46 

3193 

Antares 

E. 

85  58  14 

3081 

84  29  41 

3078 

83     1     5 

3075 

81  32  25 

3079 

70 

Aldebaran 

W. 

106  43  13 

3300 

108  12  1] 

3055 

109  41  16 

3050 

111  10  27 

3044 

Pollux 

W. 

62  35  16 

3043 

64    4  35 

3030 

65  34    0 

3033 

67    3  32 

3096 

Uep^uluB 
Spica 

W. 

26  39    7 

3105 

28    7  10 

3004 

29  35  27 

3083 

31    3  57 

3079 

E. 

28  31  33 

3133 

27    4    4 

3138 

25  36  41 

3146 

24    9  27 

3156 

Antares 

E. 

74    7  53 

3060 

72  38  42 

3044 

71    9  24 

3030 

69  40    0 

3034 

21 

Pollux 

W. 

74  33  10 

9904 

76    3  30 

9067 

77  33  59 

9060 

79    4  37 

8079 

Kegulus 

W. 

38  29  37 

3094 

39  59  20 

3015 

41  29  14 

3006 

42  59  19 

9907 

Saturn 

W. 

26    0  48 

3005 

27  30  54 

9005 

29     1  13 

9985 

30  31  44 

9077 

Antares 

E. 

62  11  15 

3004 

60  41     7 

9007 

59  10  51 

9001 

57  40  27 

9084 

22 

Pollux 

W. 

86  40  11 

9034 

88  11  47 

9095 

89  43  34 

9017 

91  15  31 

9000 

Regulus 

W. 

50  32  37 

9059 

52    3  50 

9049 

53  35  15 

2034 

55    6  51 

9094 

Saturn 

W. 

38    7    8 

9031 

39  38  47 

9093 

41  10  37 

9013 

42  42  39 

9005 

Antares 

E. 

50    6  16 

9060 

48  35    0 

9049 

47    3  35 

9035 

45  32    1 

9098' 

a  Aquilee 

E. 

98    3  55 

3739 

96  47  42 

3710 

95  31  15 

3707 

94  14  35 

3605  1 

72 
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XVII. 


GEBENWIOH  MEAN  TIMB. 


LUNAS  DISTANOE& 


23 


24 


Name  and  Direction 
of  01\|ect. 


NOOD. 


P.L. 
of 
Diff. 


im- 


P.L. 
of 
Diff. 


Vlh. 


P.L. 

of 

DiffL 


IXli. 


P.L. 

of 

Diff. 


2.5 


26 


27 


28 


29 


30 


Pollux 
Regulus 
Saturn 
Antares 
n  Aquilse 

Pollux 

Regulus 

Saturn 

Antares 

a  AquilsB 

Fomalhaut 


Saturn 
Spica 
a  Aquilee 
Fomalhaut 
a  Pegasi 
Sun 

Spica 

Antares 

Fomalhaut 

a  Pegasi 

Venus 

Sun 

Spica 

Antares 

Fomalhaut 

a  Pegasi 

Venus 

Sun 

Spica 
Antai-es 
a  Pegasi 

Venus 

Sun 


W. 
W. 

w. 

E. 
E. 

W. 
W. 
W. 
E. 
E. 
E. 


Regulus 

W. 

Saturn 

W, 

Spica 

w. 

a  Aquilie 

E. 

Fomalhaut 

E, 

Regulus 

W. 

Saturn 

W. 

Spica 

W. 

a  Aq  III  lee 

E. 

Fomalhaut 

E. 

a  Pegasi 

E, 

w. 
w. 

E. 
E. 
E. 
E. 

W. 
W. 
E. 
E. 
E. 
E. 

W. 
W. 
E. 
E. 
E. 
E. 

W. 
W. 
E. 
E. 
E. 


O    /    // 

92  47  38 
56  38  39 
44  14  52 
44  0  18 
92  57  43 

105  n  4 

68  59  54 
56  39  2() 
31  41  35 
82  37  27 

114  10  18 

81  33  36 

69  16  21 
27  46  13 
72  14  4 

102  6  15 

94  19  49 

82  5  42 
40  22  51 
61  59  27 
89  47  22 

108  5  8 

95  7  29 
53  16  59 
52  12  39 
77  16  32 

96  17  24 
141  17  54 

66  25  45 
20  40  18 
64  36  55 
84  14  44 

92  22  39 
129  3  43 

79  48  17 
33  55  38 
51  53  3:3 
72  3  49 

80  8  0 
1 16  36  6 

93  24  15 
47  30  2 
59  53  18 

67  40  12 

103  55  0 


9901 
2916 
3896 
S9Q1 
3685 

S833 
2843 
3P25 
2873 
3635 
3030 

2771 
2753 
2848 
3654 
S933 

9701 
9683 
9735 
3780 
9855 
3137 

9614 
9649 
4106 
2796 
9027 
9961 

2572 
2640 
2760 
2060 
2957 


2498 
2515 
2764 
2935 
2880 
2803 

9427 
9428 
9979 
2803 
27-25 


94  19  56 
58  10  38 
45  47  16 
42  28  26 
91  40  40 

106  44  49 
70  33  26 
58  13  22 
30  8  42 

81  19  30 
1 12  40  43 

83  8  42 
70  51  50 
29  19  38 
70  56  28 
100  34  38 

95  56  27 
83  42  45 
41  58  45 
60  44  4 
68  14  6 

106  37  43 

96  46  5 
54  54  48 
51  2  43 
75  41  59 

94  47  45 
139  46  52 

68  5  19 
22  18  19 
63  1  34 

82  43  41 
90  51  32 

127  31  0 

81  29  33 
35  36  31 
50  18  18 
70  32  15 
78  35  15 
115  1  42 

95  7  11 

49  12  57 

58  22  39 

66  5  48 

102  18  54 


9892 
9906 


2915 
3875 


2835 
2815 
2869 
3633 
3017 

2763 
2744 
2831 
3663 
9923 


9675 
9722 
3807 
9848 
3120 

2606 
2638 
4168 
2790 
3017 
9950 

9569 
9618 
9756 
9954 
9947 
2871 

2489 
9503 
9769 
9937 
9869 
9794 

9419 
9418 
9993 
9794 
9716 


95  52  25 
59  42  49 

47  19  52 
40  56  26 
90  23  26 

108  18  46 
72  7  9 
59  47  30 
28  35  44 

80  1  31 
111  10  51 

84  43  59 
72  27  31 
30  53  25 
69  39     1 

99    2  48 

97  33  17 

85  19  59 
43  34  55 
59  29    9 

86  40  40 
105    9  58 

98  24  52 
56  32  51 

49  53  47 
74  7  18 
93  17  53 

138  15  37 

69  45  6 
23  56  49 
61  26    9 

81  12  30 
89  20  13 

125  58    4 

83  11  1 
37  17  40 

48  43  10 
69  0  43 
77    2  17 

113  27    6 

96  50  19 

50  56  6 
56  52  17 
64  31  12 

100  42  36 


9884 
2898 
2878 
2908 
3667 

9815 
2825 
2807 
2866 
3639 
3004 

2753 
2735 
2815 
3673 
9919 

9684 
2666 
2711 
3837 
2839 
3105 

9597 
2629 
4239 
9785 
3006 
2941 

2553 
9599 
9755 
9949 
S937 


9480 
9491 
9777 


9764 

9410 
9408 
3008 
9784 
9707 


97  25  4 
61  15  11 
48  52  39 
39  24  17 
89  6  4 

109  52  .54 

73  41  4 

61  21  49 
27  2  41 

78  43  31 
109  40  43 

86  19  28 

74  3  24 
32  27  a3 
68  21  45 

97  30  45 

99  10  19 

86  57  25 
45  11  20 
58  14  45 
85  7  3 

103  41  55 

100  3  51 

58  11  7 
48  45  58 
72  32  30 
91  47  48 

136  44  10 

71  25  6 
25  35  45 

59  50  42 

79  41  13 

87  48  41 
124  24  56 

84  52  42 
38  59  6 
47  8  12 
67  29  13 

75  29  7 
111  52  17 

98  33  40 
52  39  29 
55  22  14 

62  56  23 

99  6  5 


9876 
9889 
2869 
9901 
3659 

9807 
£816 
9798  > 


9991 

9744 
2797 
9801 


9675 
9657 
2701 
3871 
2831 
3090 


9618 
4318 
2779 
9997 
2931 

3543 
9583 
9754 
9945 
9997 


9471 
9480 
9786 
9942 
9851 
2774 

9401 
9399 
.3035 
9774 
9607 


xvin. 
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QBBENWIOH  MEAN  TIME. 

LUNAE  DISTANCES. 

P.L, 

P.L. 

P.L. 

P.L. 

of  OttJeot. 

Midnight. 

of 
Dift 

XV^' 

of 

Diir. 

XVIUb. 

of 

Diir. 

XXIi>. 

of 
Diff. 

23 

Pollux 

W. 

98  57  54 

9687 

100  26  55 

9859 

102    4    7 

9850 

103  37  30 

9843 

Regulus 

W. 

62  47  44 

S880 

64  20  29 

9870 

65  53  26 

9869 

67  26  34 

9853 

Saturn 

w. 

50  25  37 

9660 

51  58  47 

9653 

53  C2    8 

9849 

55    5  41 

9833 

Antares 

E. 

37  52    0 

9895 

2G  19  35 

9889 

34  47    2 

9883 

33  14  22 

9878 

a  Aqiiilse 

E. 

87  48  33 

9659 

86  30  55 

3647 

85  13  U 

3641 

83  55  21 

3637 

JM 

Pollux 

W. 

111  27  13 

9798 

113     1  43 

9789 

114  36  25 

9781 

116  11   18 

9779 

Regulus 

W. 

75  15  11 

9807 

76  49  30 

9796 

78  24    0 

9789 

79  58  42 

9780 

Saturn 

W. 

62  56  20 

9788 

64  31     3 

9780 

66    5  57 

9771 

67  41     3 

9769 

Antares 

E. 

25  29  35 

9863 

23  56  28 

9869 

22  23  21 

9866 

20  50  18 

9871 

a  AquilsB 

E. 

77  25  31 

3634 

76    7  33 

3636 

74  49  38 

3641 

73  31  48 

3647 

Fomalhaut 

E. 

108  10  19 

9979 

106  39  40 

9967 

105    8  46 

9956 

103  37  38 

9944 

25 

Regulus 

W. 

87  55    9 

9735 

89  31     2 

9797 

91     7    6 

9718 

92  43  22 

9710 

Saturn 

W. 

75  39  28 

9718 

77  15  44 

9709 

78  52  12 

9701 

80  28  51 

9699 

Spica 

W. 

34    2    0 

9786 

35  36  46 

9779 

37  11  51 

9759 

38  47  13 

9747 

a  Aquilae 

E. 

67    4  42 

3700 

65  47  55 

3716 

64  31  25 

3735 

63  15  15 

3756 

Fomalhaut 

E, 

95  58  2^) 

9699 

94  26    0 

9883 

92  53  19 

9673 

91  20  26 

9865 

26 

Regulus 

W. 

100  47  33 

9666 

102  24  58 

9658 

104    2  34 

9649 

105  40  22 

9641 

Saturn 

W. 

88  35    2 

9649 

90  12  51 

9640 

91  50  52 

9631 

93  29    5 

9693 

Spica 

W. 

46  47  59 

9689 

48  24  5.3 

9679 

50    2     1 

9669 

51  39  23 

9658 

a  Aquilie 

E. 

57    0  56 

3909 

55  47  45 

3949 

54  35  15 

3996 

53  2.3  31 

4048 

Fomalhaut 

E. 

83  33  16 

9894 

81  59  19 

9816 

80  25  12 

9809 

78  50  56 

9803 

a  Pegatsi 

E. 

102  13  33 

3076 

100  44  54 

3063 

99  15  59 

3051 

97  46  49 

3039 

27 

Saturn 

W. 

101  43    2 

9580 

103  22  25 

9579 

105     1  59 

9563 

106  41  45 

9554 

Spica 

W. 

59  49  37 

9610 

61  28  19 

9599 

63    7  15 

9590 

64  46  24 

9581 

a  Aquilie 

E. 

47  39  22 

4405 

46  34    5 

4509 

45  30  15 

4611 

44  28    0 

4rJ3 

Fomalhaut 

E. 

70  57  35 

9775 

69  22  34 

9769 

67  47  26 

9766 

G6  12  13 

9763 

a  Pegasi 

E. 

90  17  32 

9989 

88  47     5 

9980 

87  16  27 

9973 

85  45  40 

9965 

Sun 

E. 

135  12  30 

9990 

133  40  37 

9911 

132    8  32 

9901 

130  36  14 

9891 

28 

Spica 

W. 

73    5  19 

9534 

74  45  45 

9525 

76  26  23 

9516 

78    7  14 

9507 

Autares 

W. 

27  15    4 

9567 

28  54  44 

9553 

30  34  44 

9540 

32  15    2 

9597 

Fomalhaut 

E. 

58  15  14 

9754 

56  39  4(5 

9755 

55    4  19 

9756 

53  28  54 

9760 

a  Pegnsi 

E. 

78    9  51 

9949 

76  lis  25 

9939 

75    6  55 

9937 

73  35  2:^ 

9935 

Venus 

E. 

86  16  57 

9918 

84  45     1 

9909 

83  12  53 

9609 

81  40  33 

9889 

Sun 

E. 

122  51  35 

9849 

121  18    2 

9R:19 

119  44  16 

9839 

118  10  17 

3813 

29 

Spica 

W. 

86  34  36 

946Q 

88  16  42 

9453 

89  59     1 

9445 

91  41  32 

3496 

Autares 

W. 

40  40  47 

9470 

42  22  43 

9458 

44    4  55 

9448 

45  47  21 

3438 

! 

Fomullinut 

E. 

45  3:^  26 

9798 

43  58  55 

9811 

42  24  41 

9838 

40  50  50 

9849 

! 

Of  Pegjisi 

E. 

65  57  47 

9946 

64  26  27 

9959 

62  55  14 

9959 

61  24  10 

3969 

i 

Venus 

E. 

73  55  45 

9841 

72  22  iO 

9831 

70  48  23 

9839 

69  14  24 

3819 

i 

Sun 

E. 

110  17  15 

9764 

108  42    0 

9755 

107    6  a3 

9745 

105  30  53 

9735 

jso 

Spica 

W. 

100  17  13 

9393 

102    0  58 

9384 

103  44  55 

9376 

105  29    4 

3368 

Antares 

W. 

,54  23    5 

9369 

56    6  55 

9380 

57  50  59 

9371 

59  35  16 

3361 

1 

a  Pegasi 

E. 

53  52  32 

3046 

52  23  16 

3070 

50  54  30 

3097 

49  26  17 

3139 

1 

Venus 

E. 

61  21  21 

9765 

59  46    7 

9756 

58  10  41 

9747 

56  35    3 

9737 

Sun 

E. 

97  29  21 

2687 

95  52  24 

9678 

94  15  15 

9669 

92  37  54 

9660 

74 
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AT  GREENWICH  APPARENT  NOON. 

i 

c 

1 

5 

1 

'S 
1 

THE  SUN'S 

Sidereal 

Time  of 

Semi- 

diameter 
Passing 

Meridian 

Eqaatiou  of 

Time, 

to  be 
Subtracted 

ftom 
Apparent 

Time. 

DiA  f«M 
1  Honr. 

Apparent 
Ki^ht  AscenBion. 

Diir.  for 
1  Hour. 

Apparent 
Deolination. 

Dlff.  for 
1  Honr. 

Semi, 
diameter. 

Frid. 
Sat. 

sew. 

1 
2 
3 

h     m        8 

2  33  31.03 
2  37  20  31 
2  41   10.14 

9.541 
9.565 
9.588 

N.15    4  33.4 
15  22  35.1 
15  40  21.7 

+45.38 
44.76 
44.12 

15  54^8 
15  54.04 
15  53.80 

66!o6 
66.14 
66.22 

2  58*98 

3  6.24 
3  12.95 

0.315 
0.291 
0.268 

Mon. 
Tues. 
Wed. 

4 
5 
6 

2  45    0.54 
2  48  51.51 
2  52  43.06 

9.6J2 
9.635 
9.659 

15  57  52.9 

16  15    8.3 
16  32    7.6 

+43.47 
42.81 
42.13 

15  53.56 
15  53.33 
15  53.10 

66.30 
66.38 
66.46 

3  19.09 
3  24.66 
3  29.65 

0.244 
0.221 
0.197 

Thur. 

Frid. 

Sat. 

7 
8 
9 

2  56  35.18 

3  0  27.88 
3    4  21.15 

9.684 
9.708 
9.732 

16  48  50.5 

17  5  16.7 
17  21  25.9 

+41.44 
40.74 
40.02 

15  52.88 
15  52.66 
15  52.44 

66.54 
66.62 
66.70 

3  34.07 
3  37.92 
3  41.20 

0.173 
0.149 
0.125 

SUN. 

Mon. 

Tues. 

10 
11 
12 

3    8  14.99 
3  12    9.40 
3  16    4.38 

9.756 
9.780 
9.803 

17  37  17.6 

17  52  51.6 

18  8    7.6 

+39.29 
38.55 
37.70 

15  52.23 
15  52.02 
15  51.81 

66.78 
66.86 
66.95 

3  43.90 
3  46.04 
3  47.62 

0.101 
0.077 
0.054 

Wed. 
Thur. 
Frid. 

13 
14 
15 

3  19  59.93 
3  23  56.03 
3  27  52.68 

9.826 
9.849 
9.872 

18  23     5.4 
18  37  44.6 
18  52     4.8 

+37.02 
36.24 
35.44 

15  51.61 
15  51.41 
15  51.22 

67.03 
67.11 
67.19 

3  48.63 
3  49.08 
3  48.99 

0.031 
0.008 
0.015 

Sat. 

SUN. 

Mon. 

16 
17 
18 

3  31  49.88 
3  35  47.63 
3  39  45.93 

9.895 
9.918 
9.940 

19     6     5.8 
19  19  47.3 
19  33     9.1 

+34.64 
33.83 
33.00 

15  51.03 
15  50.84 
15  50.66 

67  28 
67.36 
67.44 

3  48.35 
3  47.16 
3  45.42 

0.038 
0.061 

o.oai 

Tues. 
Wed. 
Thur. 

19 
20 
21 

3  43  44.77 
3  47  44.15 
3  51  44.06 

9.963 
9.985 
10.007 

19  46  10.9 

19  58  52.6 

20  11   13.8 

+32.16 
31.31 
30.45 

15  50.48 
15  50.30 
15  50.12 

67.52 
67.60 
67.68 

3  43.14 
3  40.32 
3  36.98 

0.106 
0.128 
0.150 

Frid. 

Sat. 

SUN. 

22 
23 
24 

3  55  44.50 

3  59  45.47 

4  3  46.96 

10.030 
10.052 
10.073 

20  23  14.3 
20  34  53.9 
20  46  12.4 

+29.58 
28.70 
27.82 

15  49.95 
15  49.77 
15  49.60 

67.75 
67.83 
67.90 

3  33.11 
3  28.71 
3  23.79 

0.172 
0.194 
0.216 

Ill 

25 
26 
27 

4    7  48.97 
4  11  51.48 
4  15  54.49 

10.095 
10.116 
10.136 

20  57     9.5 

21  7  45.1 
21  17  58.9 

+26.92 
26.02 
25.11 

15  49.43 
15  49.27 
15  49.11 

67.97 
68.04 
68.11 

3  18.35 
3  12.41 
3    5.97 

0.237 
0.258 
0.278 

Thur. 
Frid. 
Sat. 
SUN 

28 
29 
30 
31 

4  19  58.00 
4  24     1.98 
4  28     6.43 
4  32  11.33 

10.156 
10.176 
10.195 
10.213 

21  27  50.7 
21  37  20.3 
21  46  27.6 
21  55  12.3 

+24.19 
23.26 
22.33 
21.38 

15  48.95 
15  48.79 
15  48.64 
15  48.49 

68.17 
68.23 
68.29 
68.35 

2  59.04 
2  51.63 
2  43.76 
2  35.44 

0.298 
0.318 
0.337 
0.355 

Mon. 

32 

4  36  16.68 

10.231 

N.22    3  34.2 

+20.43 

15  48.35 

68.41 

2  26.67 

0.373 

XoTB—The 

mean  time  of  semi 

diameter  ] 

passing  may  be  foand  by  sub 

traoting  0M8 

from  the 

sidereal  time. 

The 

si^  +  prefixed  to 

the  hoax 

ly  change  of  declination  ind 

oatee  that  noi 

th  deoUn 

afcions  are  inox 

■easing. 

11. 
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AT  GEBBlirWIOH  MEAN  NOON. 

THE  SUN'S 

t 

1 

1 

1 

Bqnation  of 

Time, 

to  be 

Added  to 

Mean  Time. 

DiJC  for 
IHonr. 

Sidenal 

Time, 

or 

Bight  Asoeniiion 

of 

Mean  Sun. 

Apparent 
Right  Aeoension. 

Diflf.  for 
I  Hour. 

Apparent 
Deolination. 

Difltfor 
1  Hour. 

-^4.5.38 

Frid. 

1 

b      m       ■ 

2  33  31.50 

9.54'^ 

N.  15*'    4  35^6 

Ill        n 

2  59.00 

0%I5 

h     m       8 

2  36  30.51 

Sat. 

2 

2  37  20.80 

9.566 

15  22  37.4 

44.76 

3    6.26 

0.291 

2  40  27.06 

S02V. 

3 

2  41   10.65 

9.589 

15  40  24.0 

44.12 

3  12.96 

0.268 

2  44  23.61 

Mod. 

4 

2  45'    1.07 

9.613 

15  57  55.2 

+43.47 

3  19.10 

0.244 

2  48  20.17 

Tues. 

5 

.2  48  52.06 

9.636 

16  15  10.7 

42.81 

3  24.67 

0.221 

2  52  16.73 

Wed. 

6 

2  52  43.62 

9.660 

16  32  10.1 

42.13 

3  29.66 

0.197 

2  56  13.28 

Thur. 

7 

2  56  35.76 

9.684 

16  48  53.0 

+41.44 

3  34.08 

0.173 

3    0    9.84 

Frid. 

8 

3    0  28.47 

9.708 

17     5  19.2 

40.74 

3  37.93 

0.149 

3    4    6.40 

Sat. 

9 

3     4  21.75 

9.732 

17  21  28.4 

40.02 

3  41.21 

0.125 

3    8    2.96 

SJ72V. 

10 

3     8  15.60 

9.756 

17  37  20.1 

+39.29 

3  43.91 

O.IOI 

3  11  59.51 

Mon. 

11 

3  12  10.02 

9.780 

17  52  54.1 

38.55 

3  46.05 

0.077 

3  15  56.07 

Tiies. 

12 

3  16     5.00 

9.803 

18     8  10.1 

37.79 

3  47.62 

0.054 

3  19  52.62 

Wed. 

13 

3  20    0.55 

9.826 

18  23     7.8 

+37.02 

3  48.63 

0.031 

3  23  49.18 

Thur. 

14 

3  23  56.65 

9.849 

18  37  46.9 

36.24 

3  49.08 

0.008 

3  27  45.73 

Frid. 

15 

3  27  53.30 

9.872 

18  52"    7.0 

35.44 

3  48.99 

0.015 

3  31  42.29 

Sat. 

16 

3  31  50.50 

9.895 

19     6    8.0 

+34.64 

3  48.35 

0.038 

3  35  38.85 

SUN. 

17 

3  35  48.25 

9.918 

19  19  49.5 

33.83 

3  47.16 

0.061 

3  39  35.41 

Mon. 

18 

3  39  46.55 

9.940 

19  33  11.2 

33.00 

3  45.42 

o.oa3 

3  43  31.97 

Tues. 

19 

3  43  45  39 

9.963 

19  46  13.0 

+32.16 

3  43.13 

0.106 

3  47  28.52 

Wed. 

20 

3  47  44.76 

9.985 

19  58  54.6 

31.31 

3  40.31 

0.128 

3  51  25.07 

Thur. 

21 

3  51  44.66 

10.007 

20  11   15.7 

30.45 

3  36.97 

0.150 

3  55  21.63 

Frid. 

22 

3  55  45.09 

10.029 

20  23  16.1 

+29.58 

3  33.10 

0.172 

3  59  18.19 

Sat. 

23 

3  59  46.05 

10.051 

20  34  55.6 

28.70 

3  28.70 

0.194 

4     3  14.75 

SUN. 

24 

4     3  47.53 

10.072 

20  46  14.0 

27.82 

3  23.78 

0.216 

4    7  11.31 

Mon. 

25 

4     7  49.52 

10.094 

20  57  11.0 

+26.92 

3  18.34 

0.237 

4  11     7.86 

Tues. 

26 

4  11  52.02 

10.115 

21     7  46.5 

26.02 

3  12.40 

0.258 

4  15    4.42 

Wed. 

27 

4  15  55.02 

10.135 

21  18    0.2 

25.11 

3     5.96 

0.278 

4  19     0.98 

Thur. 

28 

4  19  58.51 

10.155 

21  27  51.9 

+24.19 

2  59.02 

0.298 

4  22  57.53 

Frid. 

29 

4  24     2.47 

10.175 

21  37  21.4 

23.26 

2  51.62 

0.318 

4  26  54.09 

Sat. 

30 

4  28     6  90 

10.194 

21  46  28.6 

22.33 

2  43.75 

0.337 

4  80  50.65 

SUN. 

31 

4  32  11.78 

10.212 

21  55  13.2 

21.38 

2  35.43 

0.355 

4  34  47.21 

Mon. 

32 

4  36  17.10 

10.230 

N.  22     3  35.0 

+20.43 

2  26.66 

0.373 

4  38  43.76 

Note.— The 
The 
Mai 

■ign  +  prefixed  to  t 
ncieaelng. 

An  noon  n 
he  hourly 

change  of  declination  indicatef 

%t  for  apparent  i 
I  that  north  decl 

lOon. 
nations 

Diffi  for  1  Hour, 
-f9«.8565. 
(Table  in.) 
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m. 


AT  GREENWICH  MEAN  NOON. 


I 


1 

2 
3 

4 
5 
6 

7 
8 
9 

10 
11 
12 

13 
14 
15 

16 
17 

18 

19 
20 
21 

22 
23 
24 

25 
26 
27 

28 
29 
30 
31 

32 


I 


121 
122 
123 

124 
125 
126 

127 
128 
129 

130 
131 
132 

133 
134 
135 

136 
137 
138 

139 
140 
141 

142 
143 
144 

145 
146 
147 

148 
149 
150 
151 

152 


THE  SUN'S 


TRUB  LONGITUDE. 


40  48  45.8 

41  46  56.3 

42  45  5.4 

43  43  10.0 

44  41  19.1 

45  39  23.7 

46  37  26.8 

47  35  28.4 

48  33  28,4 

49  31  26.7 

50  29  23.3 

51  27  18.3 

52  25  11.6 

53  23  3.1 

54  20  52.8 

55  18  40.8 

56  16  27.1 

57  14  11.8 

58  II  54.8 

59  9  36.3 

60  7  16.3 

61  4  54.9 

62  2  32.2 

63  0  8.3 

63  57  43.2 

64  55  17.1 

65  52  50.0 

66  50  21.9 

67  47  53.0 

68  45  23.3 

69  42  52.9 

70  40  21.7 


48  46.2 

46  56.6 

45  5.6 

43  13.0 

41  18.9 

39  23.4 

37  26.4 

35  27.8 

33  27.6 

31  25.7 

29  22.2 

27  17.1 


Dili:  for 
1  Hoor. 


25 
23 


10.3 
1.6 


20  51.1  I  I44..54 


145.47 
145.41 
145.34 

145.28 
145.23 
I45.IG 

145.10 
145.03 
I44.i)7 

144.90 
144.83 
144.76 

!    144.69 
I    144.61 


18  39.0 
16  25.2 
14     9.7 

11  52.5 
9  33.8 
7  13.7 


52.2 

29.3 

5.2 


I 


144.46 
144.39 
144.33 

144.26 
144.20 
144.14 

144.08 
144.03 
143.98 


57  40.0  .  143.94 
55  13.7  I  143.90 
52  46.4  I   143.86 


50 
47 
45 
42 


18.1 
49.0 
19.1 

48.5 


143.82 
143.78 
143.75 
143.71 


I 


40    17.2  I    14368 


LATITUDE. 


-  0.39 

0.43 
0.44 

-  0.42 
0.37 
0.29 

-0.19 

-  0.07 
+  0.06 

+  0.20 
0.33 
0.46 

4-  0.56 
0.64 
0.69 

+  0.71 
0.71 
0.68 

+  0.62 
0.53 
0.42 

+  0.29 

0.16 

4-  0.03 

-  0.10 
0.21 
0.30 

-  0.37 
0.41 
0.42 
0.40 

-  0.35 


Logaritfam 

of  the 

Radius  Vector 

of  the 

Earth. 


0.0034983 
0.0036088 
0.0037179 

0.0038256 
0.0039318 
0.0040363 

0.0041391 
0.0042401 
0.0043391 

0.0044362 
0.0015315 
0.0046251 

0.0047169 
0.0048068 
0.0048950 

0.0049817 
0.0050671 
0.0051513 

0.0052344 
0.0053163 
0.0053971 

0.0054768 
0.0055555 
0.0056332 

0.0057099 
0.0057854 
0.0058598 

0.0059329 
0.0060045 
0.0060744 
0.0061427 

0.0062091 


Dim  for 
1  Honr. 


+46.2 
45.8 
45.2 

+44.6 
43.9 
43.2 

+42.5 
41.7 
40.9 

+40.1 
39.3 
38.6 

+37.9 
37.2 
:W.5 

+35.9 
35.4 
34.9 

+34.4 
33.9 
33.4 

+33.0 
32.6 
32.2 

+31.7 
31.2 
30.7 

+30.2 
29.5 

28.8 
28.0 

+27.2 


NOTB. — The  nninbors  in  oolumn  X  correspond  to  the  trae  eqainoz  of  the  date;  in  column  X  ,  to 
the  mean  eqainox  of  January  0^.0. 


Iffeaii  Time 

of 

Sidereal  Noon. 


h 

21 
21 
21 

21 
21 
21 


19  59.23 
16  3.32 
12  7.40 


I 


11.49 
15.58 
19.67 


20  56  23.76 
20  52  27.85 
20  48  31.94 

20  44  36.03 
20  40  40.12 
20  36  44.21 

20  32  48.30 
20  28  52.39 
20  24  56.48 

20  21  0.57 
20  17  4.66 
20  13  8.75 

20  9  12.84 
20  5  16.93 
20  1  21.02 

19  57  25.11 
19  53  29.19 
19  49  33.28 

19  45  37.37 
19  41  41.46 
19  37  45.55 

19  33  49.64 
19  29  53.73 
19  25  57.82 
19  22  1.91 

19  18  6.01 


Dfft.  for  1  Dour, 
—  9«.82U6. 
(Table  II.) 
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GREBlirWIOH  MEAN  TIME. 

i 

TUE  MOON'S 

o 

1 

HORIZONTAL 

PABAXLAX. 

UPPER  TRANSIT. 

AGE. 

Koon. 

Idiinlgbt. 

Koon. 

DMT.  tor 
1  Hoar. 

Midnight. 

Diff.  for 
1  Honr. 

Meridian  of 
Greenwich. 

Diff.  for 
1  Hoar. 

Koon. 

1 

16    5'!3 

16    9.0 

1      II 
58  56.1 

+  I.I7 

59     9:6 

+1.10 

h       m 

19     0.8 

m 
2.30 

d 

22.6 

2 

16  12.4 

16  15.5 

59  22.2 

I.OI 

59  33.7 

0.89 

19  54.8 

2.21 

23.6 

3 

16  18.2 

16  20.3 

59  43.5 

0.74 

59  51.4 

0.58 

20  46.7 

2.14 

246 

4 

16  21.9 

16  22.8 

59  57.2 

+0.39 

60     0.5 

+0.17 

21  37.3 

2.10 

26.6 

5 

16  23.0 

16  22.3 

60     1.1 

-0.08 

59  58.7 

-0.34 

22  27.5 

2.11 

26.6 

6 

16  20.8 

16  18.5 

59  53.2 

0.59 

59  44.6 

0.84 

23  18.5 

2.15 

27.6 

7 

16  15.3 

16  11.4 

59  33.0 

-1.09 

59  18.6 

•  -1.32 

6 

28.6 

8 

16    6.8 

16     1.5 

59     1.5 

1.52 

58  42.2 

1.69 

0  10.9 

2.22 

0.2 

9 

15  55.8 

15  49.6 

58  21.1 

1.82 

57  58.6 

1.91 

1     5.2 

2.29 

1.2 

10 

15  43.3 

15  36.8 

57  35.2 

-1.97 

57  11.4 

-1.98 

2     1.0 

2.33 

2.2 

11 

15  30.4 

15  24.1 

56  47.8 

1.94 

56  24.7 

1.89 

2  57.1 

2.32 

3.2 

12 

15  18.0 

15  12.4 

56    2.5 

].80 

55  41.7 

167 

3  52.1 

2.24 

4.2 

13 

15    7.2 

15    2.5 

55  22.6 

-1.51 

55     5.5 

-1.34 

4  44.8 

2.13 

5.2 

14 

14  58.4 

14  55.0 

54  50.5 

1.16 

54  37.9 

0.96 

5  34.4 

2.00 

6.2 

15 

14  52.2 

14  50.1 

54  27.7 

0.75 

54  20.1 

0.53 

6  20.8 

1.87 

7.2 

16 

14  48.8 

14  48.1 

54  15.1 

-0.32 

54  12.6 

-0.11 

7    4.3 

1.77 

8.2 

17 

14  48.2 

14  48.9 

54  12.8 

+0.11 

54  15.4 

+0.32 

7  45.9 

1.71 

9.2 

16 

14  50.2 

14  52.2 

54  20.3 

0.51 

54  27.5 

0.69 

8  26.5 

1.69 

10.2 

19 

14  54.7 

14  57.7 

54  36.8 

+0.86 

54  47.9 

+  1.00 

9     6.9 

1.71 

11.2 

20 

15     1.2 

15    5.1 

55    0.7 

1.13 

55  14.9 

1.24 

9  48.4 

1.77 

12.2 

21 

15    9.3 

15  13.7 

55  30.3 

1.33 

55  46.6 

1.39 

10  31.9 

1.87 

13.2 

22 

15  18.3 

15  23.0 

66     3.5 

+1.42 

56  20.8 

+  1.45 

11  18.4 

2.02 

14.2 

23 

15  27.7 

15  32.4 

56  38.1 

1.45 

56  55.2 

1.42 

12     8.7 

2.18 

15.2 

24 

15  36.9 

15  41.3 

57  11.9 

1.37 

57  28.0 

1.31 

13     3.0 

2.33 

16.2 

25 

15  45.5 

15  49.4 

57  43.3 

+1.24 

57  57.6 

+  I.'l5 

14     0.7 

2.44 

17.2 

26 

15  53.0 

15  56.3 

58  10.9 

1.07 

58  23.1 

0.97 

15    0.3 

2.48 

18.2 

27 

15  59.3 

16    2.0 

58  34.1 

0.87 

58  44.0 

0.78 

15  59.6 

2.43 

19.2 

:28 

16    4.4 

16    6.4 

58  52.7 

+0.68 

59     0.2 

+0.58 

16  56.8 

2.32 

20.2 

29 

16    8.1 

16    9.6 

59    6.6 

0.49* 

59  11.8 

0.39 

17  51.2 

2.21 

21.2 

30 

16  10.7 

16  11.4 

59  15.8 

•       0.29 

59  18.7 

+0.19 

18  42.9 

2.11 

22.2 

!  31 

16  11.9 

16  12.0 

59  20.3 

+0.08 

59  20.6 

-0.04 

19  32.5 

2.05 

23.2 

,32 

16  11.7 

16  11.0 

59  19.5 

-0.16 

59  16.9 

-0.29 

20  21.2 

2.04 

24.2 
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GREENWICH  MEAN  TIME. 

THE  MOON'S  BIGHT  ASCENSION  AND  DECLINATION. 

Hoar. 

RiKhtAsoeDBion. 

Diff-for 
IMinate. 

Declination. 

Diftfor 
1  Minute 

Hoar. 

Right  Ascension. 

Diitfor 
IMinate. 

DeoUnAtlon. 

DiiEfoi 
iMinnte. 

F 

KIDA^ 

r  1. 

SUNDAY  3. 

h     m     8 

8 

O          $          1$ 

^, 

h     m     8 

8 

O         1         It 

tt 

0 

20  54  25.72 

8.4510 

S.22  20  45.1 

8.397 

0 

22  47  52.81 

8.9767 

S.13  17  58.0 

13.826 

1 

20  56  52.68 

2.4477 

22  J  2  23.0 

8.440 

1 

22  50    9.31 

2.8734 

13    4    6.0 

13.907 

2 

20  59  19.44 

3.4443 

22    3  52.3 

8.588 

2 

22  52  25.62 

8.8708 

12  50    9.1 

13.987 

3 

21     1  45.99 

3.4408 

21  55  13.1 

8.7S3 

3 

22  54  41.74 

8.3671 

12  36    7.5 

14.066 

4 

21    4  12.34 

3.4374 

21  46  25.5 

8.863 

4 

22  56  57.67 

3.8640 

12  22     1.2 

14.144 

5 

21     6  38.48 

3.4340 

21  37  29.5 

9.003 

5 

22  59  13.42 

8,8609 

12    7  50.2 

14.890 

6 

21     9    4.42 

3.4306 

21  28  25.1 

9.143 

6 

23     1  28.98 

8JK78 

1 1  53  34.8 

14.394 

7 

21  11  30.15 

2.4370 

21  19  12.5 

9.378 

7 

23    3  44.36 

3.8549 

11  39  15.0 

14.367  ; 

8 

21  13  55.66 

3.4334 

21     9  51.7 

9.414 

8 

23    5  59.57 

3.8531 

1 1  24  50.8 

14.438  1 

9 

21  16  20.95 

3.4198 

21     0  22.8 

9.548 

9 

23    8  14.61 

8.8498 

11  10  22.4 

14.506 

10 

21  18  46.03 

3.4163 

20  50  45.9 

9.688 

10 

23  10  29.48 

8.3464 

10  55  49.8 

14.577 

11 

21  21   10.89 

3.4135 

20  41     0.9 

9.816 

11 

23  12  44.18 

8.8436 

10  41   13.2 

14.643 

12 

21  23  35.53 

3.4088 

20  3J     8.0 

9.947 

12 

23  14  58.71 

8.2408 

10  26  32.7 

14.708 

13 

21  25  59.95 

3.4051 

20  21     7.3 

10.077 

13 

23  17  13.08 

2.8383 

10  11  48.3 

14.773 

14 

21  28  24.14 

3.4013 

20  10  58.8 

10.307 

14 

23  19  27.30 

2.2357 

9  57    0.1 

14.833  , 

15 

21  30  48.11 

2.3976 

20    0  42.5 

10.335 

15 

^^  21  41.37 

3.3333 

9  42    8.3 

14.893  1 

16 

21  33  11.86 

3.3939 

19  50  18.6 

10.462 

16 

23  23  55.29 

8.8307 

9  27  12.9 

14.953 

17 

21  35  35.:^ 

3.3901 

19  39  47.1 

10.587 

17 

23  26    9.06 

8.3382 

9  12  14.0 

1.5.010 

18 

21  37  58.67 

3Ji883 

19  29    8.1 

10.718 

18 

23  28  22.68 

8.3358 

8  57  n.7 

16.067 

19 

21  40  21.73 

3J)884 

19  18  21.7 

10.835 

19 

23  30  36.16 

8.3836 

8  42    6.0 

1.5.131 

20 

21  42  44.56 

3.3787 

19    7  27.9 

10.957 

20 

23  32  49.51 

8.3314 

8  26  57.2 

15.173 

2J 

21  45    7.17 

2.3749 

J  8  56  26.9 

11.077 

21 

23  35    2.73 

8.8198 

8  11  45.3 

15.323  , 

22 

21  47  29.55 

8.3711 

18  45  18.7 

11.197 

22 

23  37  15.82 

8.3171 

7  56  30.4 

15.873 

23 

21  49  51.70 

SA 

8.3673 

S.18  34    3.3 
LY  2. 

11.315 

23 

23  39  28.78 
M 

8.8150 

ONDA 

S.  7  41  12.5 

r  4. 

15.333 

0 

21  52  13.62 

3.3634 

S.18  22  40.9 

11.438 

0 

23  41  41.62 

8.8131 

S.  7  25  51.8 

15.368 

1 

21  54  35.31 

3.3596 

18  11  11.5 

11.547 

1 

23  43  54.35 

8.8118 

7  10  28.4 

15.413 

2 

21  56  56.78 

3.3558 

17  59  35.2 

11.663 

2 

23  46    6.96 

8.8093 

6  55    2.3 

15.456 

3 

21  59  18.01 

3.3519 

17  47  52.1 

11.775 

3 

23  48  19.46 

3.8075 

6  m  33.7 

15.497 

4 

22    1  39.01 

3.3483 

17  36    2.2 

11.887 

4 

23  50  31.86 

8.8057 

6  24    2.7 

15.537  { 

5 

22    3  59.79 

3.3444 

17  24    5.7 

11.996 

5 

23  52  44.15 

3.3040 

6    8  29.3 

1,5^76 

6 

22    6  20.34 

3.3406 

17  12    2.7 

13.104 

6 

23  54  5(i.34 

3.8034 

5  52  5.3.6 

15.613  \ 

7 

22    8  40.66 

3.3368 

16  59  53.2 

13.813 

7 

23  57    8.44 

3.8009 

5  37  1,5.8 

15.648 

8 

22  11     0.76 

3.3331 

J  6  47  37.2 

13.319 

8 

23  59  20.45 

3.1994 

5  21  3,5.9 

15.681 

9 

22  13  20.63 

3.3394 

1^)  35  14.9 

13.434 

9 

0    1  32.37 

8.1980 

5    5  54.1 

15.713 

10 

22  15  40.28 

8.3357 
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GBBBNWIOH  MEAN  TIME. 

THFi  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hoar. 

RightAsoenaion. 

Diltfor 
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Plftfor 
IKinnte. 

Hoot. 
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15.998 

0 

2  20    5.19 
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16.004 

7 

2  35  50.2J> 
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2.2759 

14  18  35.6 
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N.I6  39  50.5 

12.283 

1 

1  29    5.44 

9.1975 

5  30    7.5 
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GREENWICH  MEAN  TIME. 

THE  MOON'S  BIGHT  ASCENSION  AND  DECLINATION, 

Hoar. 
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Diff.  for 
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GRBE]NW1CH  MEAN  TIME. 

1 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION.                                    1 
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40.59 
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20  7  45.8 
20  17  14.7 
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9.3499 
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42.45 
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4.65 
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9.3904 
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25.16 
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14.68 

9.4  J  80 

:3!).92 

9.4934 

5.49 
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31.37 

9.4338 

57.55 

9.4389 

24.04 

9.4440 
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9.4489 

17.91 

9.4537 

45.28 
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12.93 

9.4639 
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9.4679 
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9.4793 
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2J3 
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23 
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24 
24 
24 
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25 
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49  50.4 
57  13.5 
4  29.2 
II  37.3 
18  37.8 
25  30.7 
32  15.8 
;«  53.0 
45  22.4 

51  4:3.8 
57  57.1 

4  2.3 
9  59.3 
15  48.0 
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47  42.2 
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10  17.0 
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9.031 
8.997 
8.699 
8.714 
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8.497 
8.385 
8.979 
8.158 
8.043 
7.996 
7.808 
7.689 
7.569 


7.447 
7.393 
7.198 
7.079 
6.945 
6.817 
6.686 
6.555 
6.493 


6.154 

6.018  I 

5.881    I 

5.749   ! 

5.609 

5.461 
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5.176 

.'i.031 

4.886 

4.739 

4.591 

4.449 

4.999 

4.141 
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Diff.  for 
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Declination. 


Diff.  for 
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Hour. 


MONDAY  25. 


ii 
17 
17 
17 
17 
17 
17 
17 
17 
17 
18 
18 
18 
18 
18 
18 
18 
18 
18 
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18 
18 
18 
18 
18 


18 
18 
18 
18 
18 
18 
18 
18 
18 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 


U1       8 

8 

39    9.08 

2.4723 

41  37..55 

2.4767 

44    ().28 

2.4810 

46  3.>.27 

2.4S5-2 

49    4.51 

2.4893 

51  33.99 

2.4932 

54    3.70 

2.4971 

56  a3.64 

2.5008 

59    3.80 

2.5045 

1  34.18 

2.5081 

4    4.77 

2.5115 

6  35..56 

2.5147 

9    6.54 

2.5179 

11  37.71 

2.5-310 

14    9.06 

2.5239 

16  40..58 

2..5267 

19  12.26 

2.5394 

21  44.11 

2.'5321 

24  16.11 

2.5345 

26  48.25 

2.5367 

29  20.^2 

2.5389 

31  52.92 

2.5410 

34  25.44 

2.5428 

36  58.06 

2.5446 

H.25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
26 
2f) 
2(i 
26 

S.26 


10  17.0 
14  20.9 
18  15.8 
22  1.5 
25  37.9 
29  5.0 
32  22.8 
35  31.2 
38  30.1 
41  19.5 
43  59.4 
46  29.6 
48  50.2 
51  1.2 

53  2.4 

54  53.t) 
56  35.6 

58  7.4 

59  29.4 

0  41.5 

1  43.7 

2  35.9 

3  18.1 
3  50.4 


TUESDAY  26. 


39  30.79 
42  3.62 
44  36.53 
47  9..52 
49  42.58 
52  15.71 
54  48.89 
57  22.11 
59  55.38 

2  28.68 
5  2.00 
7  35.33 
10  8.(i7 
12  42.00 
15  15..33 
17  48.64 
20  21.93 
22  55.18 
25  28.:39 
28  1.55 
30  34.66 
33  7.70 
35  40.67 
38  I3.5() 

40  46.37 


2.5463 
2.5478 
2.5492 
2.5504 
2.5516 
2.5526 
a..Vi34 
2.5541 
2.5547 
2.5552 
2.5554 
2.5556 
2.5556 
2.5535 
2.5533 
2.5550 
2.5545 
2.5538 
2.5531 
2.5522 
2.5.')  1 2 
2.550 I 
2.5488 
2.5475 
2.5460 


S.26 
26 
26 
2(5 
2(1 
2() 
2() 
26 
2(J 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 

8.25 


12.7 
24.9 
27.1 
V.Vl 
1.2 
33.1 
5J.H 
6.4 
7.9 
59  59.3 
58  40.5 
57  11.6 
55  32.() 
53  43.4 
51  44.1 
49  34.7 
47  15.2 
44  45.5 
42  5.7 
39  15.J) 
36  16.0 
33  6.1 
29  46.1 
2(>  16.2 
22  36.3 


4.141 
3.990 
.3.838 
3.684 
3.529 
3.374 
3.218 
3.061 
2.903 
2.744 
2.584 
2.423 
2.263 
2.102 
1.939 
1.776 
1.612 
1.448 
1.Q84 
1.119 
0.9:>3 
0.787 
0.621 
0.455 


Ri:;ht  A  »cousiou . 
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Diff.  for 
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8 

9 

10 

n 
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13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
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WEDNESDAY  27 


h     in        8 

19  40  46.37 
19  43  19.08 
19  45  51.69 
19  48  24.20 
19  50  5().59 
19  53  28.86 
I!)  5(>  1.00 

19  58  JW.OO 

20  1  4.86 
20  3  36.58 

6  8.15 
8  39..55 
20  n  10.78 
20  13  41.84 
20  l(»  12.73 
20  18  43.43 
20  21  13.94 
20  23  44.26 
20  2()  1 1.39 
20  t;8  44.31 
20  31  14.02 
20  33  43.51 
20  36  12.79 
20  38  41.81 


20 
20 


2.5460 
2.5444 
2.5427 
2.5408 
2.5388 
2.5367 
2.5345 
2.5.322 
2.5298 
2.5274 
2.5247 
2.5219 
2.5191 
2.5162 
2.5132 
2.5101 
2.5069 
2.5037 
2.5004 
2.4969 
2.49.3:1 
2.4897 
2.4861 
2.4821 


S.25  22 

I  25  18 

!  25  N 

I  25  10 

25  () 

25  1 

24  57 

24  .52 

24  47 

I  24  42 

[  24  3(5 

24  31 

24  25 

24  20 

24  11 

24  8 

24  I 

23  55 

23  48 

23  42 

23  35 

23  28 

23  21 

S.23  13 


3<).3 

46.1 

46.(5 

3(5.9 

17.4 

48.0 

8.8 

19.8 

21.1 

12.8 

54.8 

27.2 

.50.1 

3.5 

7.4 

1.8 

4(5.9 

22.7 

49.2 

(5.5 

14.7 

13.8 

3.9 

44.9 


TUURSDAY  28. 


0.288 

0 

20  41    10.67 

2.4788 

-  0.120 

1 

20  43  39.27 

2.4747 

+  0.048 

2 

20  46    7.63 

2.4707 

0.216 

3 

20  48  35  75 

2.4667 

0.384 

4 

20  51     3.(>3 

2.4626 

0.553 

5 

20  53  31.2(5 

2.4585 

0.722 

6 

20  55  58.65 

2.4544 

0.691 

7 

20  58  25.79 

2.4502 

1.059 

8 

21     0  52.(57 

2.4459 

1.228 

9 

21     3  19.29 

2.4415 

1.397 

10 

21     5  45.(55 

2.4372 

1.566 

11 

21     8  11.75 

2.4328 

1.735 

12 

21   10  37.59 

2.4384 

1.904 

13 

21   13    3.1(5 

2.4239 

2.072 

14 

21    15  28.46 

2.4194 

2.241 

15 

21    17  53.49 

2.4148 

2.410 

16 

21  20  18.24 

2.4102 

2.570 

17 

21  22  42.72 

2.4057 

2.717 

18 

21  25    (5.93 

2.4012 

2.914 

19 

21  27  30.86 

2.3965 

3.082 

20 

21  29  54.51 

2.39*8 

.3.219 

21 

21  32  17.88 

2.3872 

3.416 

2J 

21  34  40.97 

2.3tS6 

3.583 

23 

21  37    3.79 

2.3780 

3.748 

24 

21  39  26.33 

2.3733 
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22 
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21 
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20 
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19 
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6  17.0 
58  40.3 
50  54.8 
43  0.5 
34  57.(5 

26  4(5.1 
18  26.2 

9  ,'>7.8 

1  21.0 

52  35.8 

43  42.4 

24  4().H 

25  31.1 

16  13.4 
(5  47.7 

57  14.2 
47  32.9 
37  43.8 

27  47.1 

17  42.8 

7  31.0 
.57  11.9 
46  45.5 
3:3  11.8 
25  30.8 


3.718 
3.914    ' 
4.079 
4.243    , 
4.408  . 
4.57-2 
4.7:»5 
4.8U?    I 
.0.058 

5.380    , 
5.5M9 
5.698   I 
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G.0I4 
6.171 
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6.1^1 

6.c:« 

6.787 
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7.090 
7.Q11 
7..30I 


7.5:r8 

7.Cf5 
7.632 
7.977 
8.12.) 
b.262 
b.403 
f.:  43 
8.683 
e.8C2 

!l.094 
U.928 
9.3<;'.2 
11.493 
U.6>J 
9.753 
9.883 
10.008 
10.134 
10.257 
I0..379 
J  0.501 
10.623 
10.742 
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FEIDAY  29. 
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39  9.7 
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13.170 
13.253 
13,335 
13.415 
13.494 
13.579 
13.648 
13.722 
13.795 
1.3.867 
13.937 
14.006 
14.073 
14.139 
14.203 
14.264 
14.326 
14.387 
14.446 
14.503 
14.558 
14.612 
14.664 
14.716 
14.766 


SUNDAY  31. 


0 

1 

2 

3 

4 

5 

(> 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

2:5 


h  m 
23  28 
23  30 
23  32 
2:5  34 
23  37 
23  39 
23  41 
23  43 
23  45 
23  47 
23  49 
23  52 
2:5  54 
23  5(J 
23  58 

0  0 


8 

8 

19.95 

2.1794 

30.63 

2.1767 

41.15 

2.1740 

51.51 

9.1713 

1.71 

2.1687 

11.76 

2.1669 

21.66 

2.1638 

31.42 

2.1615 

41.04 

2.1599 

50.52 

2.1569 

59.87 

9.1548 

9.10 

2.1537 

18.20 

2.1507 

27.18 

2.1488 

36.05 

2.1470 

44.82 

9.1452 

5:).48 

2.1435 

2.04 

2.1418 

10.50 

2.1402 

18.87 

2.1.388 

27.16 

2.1375 

35.37 

2. 1361 

4:5.50 

2.1348 

51.55 

2.13.36 

9  0  1.6 

8  45  14.2 

8  30  23.9 

8  15  30.9 

0  35.2 

45  3<}.9 

30  3().l 

15  32.9 

0  t:7.3 

(>  45  19.5 

6  30  9.5 

6  14  .57.4 

5  59  43.4 

5  44  27.5 

5  29  9.7 

5  13  50.2 


S. 


4  58  29.0 
4  43  6.3 
4  27  42.2 
4  12  16.7 
3  56  49.8 
3  41  21.7 
3  25  52.5 
3  10  22.2 


MONDAY,  JUNE  1. 

0  19  59.53  1    2.i:S5  |S.  2  54  51.0  | 


14.766 
14.814 
14.861 
14.906 
14.950 
14.909 
15.033 
15.073 
15.112 
15.146 
15.184 
15.217 
15.949 
15.281 
15.31 1 
15.339 
15.366 
15.300 
15.414 
15.437 
15.458 
15.478 
15.406 
15.r.l2 


15.527 


PHASES  OF  THE  MOON. 


«1 

.     .   May       I 
.    .     .     .      7 

h 

18 

III 
51.1 
15.5 

.     .     .    .     15 

7 

4.4 

....    23 

6 

25.9 

.     ...    30 

6 

.54.4 

<C    Lnst  Qiiftitcr 
%  New  Moon 
3)  First  Quarter 
O  Full  Moon 
(T    Last  Quarter 


il  b 

<C   Perigee.     .     .     .   Mny      4  20.0 

<C   A[fOgce 16  16.9 

C   Perigee 31  9.1 
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MAY,  1891. 


XIll. 


GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

Name  and  Direction 
of  Object. 

Noon. 

P.L 

of 

Diff. 

nih. 

P.L. 

of 

Diff. 

VIb. 

P.  L. 

of 
Diff. 

IX^'. 

P.  L. 

of 

Diff. 

23U6 
239G 
3307 
2701 
96Q3 

1 

Spica 
Antares 
a  Pegasi 
Venus 

Suff 

W. 
W. 
K. 
E. 
E. 

107  13  25 
61  19  47 
47  58  42 
54  59  12 
91     0  20 

2359 
9353 
3165 
2728 
9650 

108  57  58 
63    4  31 
46  31  51 
53  23    9 
89  22  a*} 

2352 
2344 
3206 
9719 
9641 

1 10  42  42 
64  49  27 
45    5  49 
51  46  55 
87  44  34 

9344 
2335 
3353 
2710 
2633 

112  27  37 
G6  34  36 
43  40  43 
50  10  2!) 
m    (i  23 

2 

Antares 
Venus 

Sun 

W. 
E. 
E. 

75  23  28 
42    5  27 
77  52  25 

9284 
9660 
9580 

77    9  51 
40  27  54 
76  13    2 

9277 
9653 
2572 

78  56  25 
38  50  11 
74  33  28 

2269 
2646 
2564 

80  43  10 
37  12  18 
72  ^^  43 

iS62 
2(>39 
Q5r»6  1 

3 

Antares 
ot  Aquilfle 
Venus 

Sun 

W. 
W. 
E. 
E. 

89  39  32 
50  17  11 
29    0  42 
64  32  24 

9298 

3748 
9610 
2590 

91  27  18 
51  33    7 
27  22    1 
62  51  39 

2923 
3667 
2606 
9515 

93  15  12 
52  50  29 
25  43  14 
61  10  46 

2217 
3592 
2602 
9508 

95    3  14 
54    9  12 
24    4  22 
59  29  44 

2212 
3525 
2601 
2503 

4 

Antares 
a  Aquilee 
Sun 

W. 
W. 
E. 

104    5  14 
60  59  39 
51     2  45 

2190 
3-264 
2480 

105  53  56 
62  24  a3 
49  21     3 

2187 
3225 
2176 

107  42  43 
63  50  13 
47  39  16 

2185 
3189 
2472 

109  31  a3 
65  16  35 
45  57  24 

2182 
3157 
2470 

5 

a  AquilsB 

Fomalhant 

Sun 

VV. 
W. 
E. 

72  36  55 
37  56  53 
37  27  27 

3040 
9G95 
9465 

74    6  18 
39  35  14 
35  45  24 

3024 
9589 
9466 

75  36    1 
41   14  24 
34    3  23 

3011 
2559 
2467 

77    6    0 
42  54  15 
32  21  23 

3000 
9534 
9468 

6 

a  Aquilae 
Fomalhant 
a  Pegasi 

Sun 

W. 
W. 
W. 
E. 

84  38  34 
51  20  42 
37  28    6 
23  52  15 

9074 
9455 
3470 
9487 

86    9  19 
5:}    2  59 
38  49    4 
22  10  43 

9975 
9446 
3373 
9499 

87  40    3 
54  45  28 
40  11  5J 
20  29  19 

2977 
2438 
3291 
2500 

89  10  44 
56  28    8 
41  36  13 

18  48    6 

2981 
2433 
3990 

2509  1 

9 

Sun 

Pollux 

Regnliis 

W. 
E. 
E. 

16    6  44 
47  24  57 
a3  39    6 

9741 
9416 
9490 

17  42  29 
45  41  45 
81  56    0 

9759 
9431 
9435 

19  18    0 
43  58  54 
80  13  15 

9765 
2446 
2450 

20  53  14 
42  16  25 

78  30  51 

9779 
2461 
9465 

10 

Sun 

Pollux 

Regulus 

\V. 
E. 
E. 

28  44  34 
a3  49  35 
70    4  16 

9857 
9544 
9543 

30  17  48 
32    9  23 
68  24    3 

9873 
9569 
2559 

31  50  42 
30  29  36 
66  44  12 

2889 
2580 
2576 

33  23  15 
28  50  14 
65    4  44 

9906 
9599 
2592 

11 

Sun 

Mars 

Regulus 

Saturn 

Spica 

VV. 
W. 
E. 
E. 
E. 

41    0  38 
16  59  14 
56  53    2 
68  49  25 
110  56  31 

9990 
9883 
2676 
9661 
9678 

42  31     3 
18  31  54 
55  15  50 
67  11  53 

109  19  21 

3C07 
9901 
9692 
2677 
9693 

44     1     7 
20    4  12 
53  39    0 
65  34  42 
107  42  32 

3025 
9917 
9709 
9693 
9709 

45  30  49 
21  36    9 
52    2  32 
6:3  57  5.3 
106    6    4 

3041 
2935 
2736 
2709 
9724 

12 

Sun 

Mars 

Regulus 

Saturn 

Spica 

W. 
W. 
E, 
E. 
E. 

52  54  15 
29  10  44 
44    5  48 
55  59    3 
98    8  44 

3193 
3014 
9810 
9788 
9799 

54  21  57 
30  40  39 
42  31  33 
54  24  19 
96  34  15 

3139 
3030 
9896 
9803 
9814 

55  49  19 
32  10  15 
40  57  39 
52  49  54 
95    0    5 

3154 
3045 
9843 
9818 
9898 

57  16  23 
33  39  32 
39  24     7 
51  15  49 
93  26  13 

3169 
3060 
2860 
2839 
2843 

13 

Sun 

Regulus 
Saturn 
Spica 

W. 
E. 
E. 
E. 

64  27  17 
31  41  51 
43  30    4 
85  41  22 

39-19 
9945 
9902 
9909 

65  52  37 
30  10  29 
41  57  48 
84    9  14 

3954 
9963 
9916 
9992 

67  17  42 

28  39  30 
40  25  50 
82  37  23 

3267 
9989 
9939 
9934 

68  42  32 
27    8  55 
38  54    8 
81     5  47 

3980 
:i00i 
9949 
2946  1 

1 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

• 

^1 

NHTira  and  Pi' ection 

Midnight. 

P.L. 
of 

XVh. 

F.L. 
of 

xvmh 

P.L. 
of 

XXl^- 

P.L. 
of 

5^ 

Ol   l^UJfiCii. 

DIff. 

DIff. 

Diff. 

I>lff. 

, 

Spica 

W. 

114  12  44 

S398 

115  58    2 

3323 

117  43  30 

3314 

119  29    ii 

1 
3308 

Antares 

W. 

68  19  58 

5017 

70    5  32 

3309 

71  51   19 

8301 

73  37  17 

9993 

a  Pegasi 

E. 

42  16  40 

3370 

40  53  49 

3441 

m  32  19 

3524 

38  12  21 

3690 

Vekos 

E. 

48  33  51 

S693 

46  57    2 

268i 

45  20     1 

9676 

43  42  49 

9669 

Sun 

E. 

84  27  59 

2615 

82  49  24 

2605 

81   10  36 

3S96 

79  31  36 

3588 

2 

Antares 

W. 

82  30    G 

2255 

84  17  12 

2247 

86    4  29 

3941 

87  51  56 

3935 

Venus 

E. 

35  34  16 

9632 

a3  56    5 

2626 

32  17  45 

9690 

30  39  17 

9615 

Sun 

E. 

71    13  48 

2648 

6J)  33  42 

2541 

67  53  26 

3534 

m  13    0 

»M7| 

3 

Antares 

W. 

96  51  24 

2206 

98  39  42 

2202 

100  28    6 

9198 

102  16  37 

9194 

aAquilie 

W. 

55  29    9 

3462 

56  50  16 

3406 

58  12  2(5 

3354 

59  35  35 

3306 

Venus 

E. 

22  25  28 

2599 

20  46  32 

2600 

19    7  37 

3603 

17  28  46 

3607  ' 

Sun 

E. 

57  48  34 

2497 

56    7  16 

2499 

54  25  52 

2487 

52  44  21 

9484* 

4 

Antares 

W. 

111  20  27 

2181 

1 13    9  23 

2179 

114  58  22 

3178 

116  47  22 

1 
3178  , 

aAquilee 

W. 

66  43  36 

3128 

68  II  12 

3  J  02 

69  39  19 

3079 

71     7  54 

3068  ' 

Sun 

E. 

44  15  29 

2468 

42  33  31 

3467 

40  51  31 

2466 

39    9  30 

3466 

5 

a  Aquilie 

W. 

78  36  13 

2990 

80    6  38 

2984 

81  37  11 

2978 

83    7  51 

8976 

Fomalhaiit 

W. 

44  34  41 

2512 

46  15  37 

2494 

47  56  58 

3479 

49  38  41 

8466 

Sun 

E. 

30  39  25 

2470 

28  57  30 

2474 

27  15  40 

2477 

25  a3  55 

9481 

6 

a  Aquiloe 

W. 

90  41  20 

9988 

92  11  48 

9997 

93  42    5 

3006 

95  12  10 

3018 

Fomalhaiit 

W. 

58  10  55 

2430 

59  53  47 

24,>7 

61  36  43 

3426 

63  19  40 

9497 

a  Pegasi 

VV. 

43     1  59 

3158 

44  28  59 

3103 

45  57     5 

3056 

47  26    8 

30J5 

Sun 

E. 

17    7     5 

2520 

15  26  19 

2531 

13  45  49 

3545 

12    5  38 

2561 

9 

Sun 

W. 

22  28  10 

2794 

24     2  46 

2808 

25  37    3 

2825 

27  10  59 

9841 

Pollux 

E. 

40  34   17 

2477 

38  52  32 

9494 

37   11    10 

2510 

35  30  1 1 

9S87 

RegiiliiH 

E. 

76  48  49 

2480 

75    7    8 

9496 

73  25  49 

3519 

71  44  52 

9527 

10 

Sun 

W. 

34  55  26 

9923 

36  27  16 

9939 

37  58  45 

2957 

39  29  52 

9973 

Pollux 

E. 

27   11    17 

2618 

25  32  46 

2638 

2:}  54  42 

2657 

22  17    5 

9678 

RegnluB 

E. 

m  25  38 

2609 

61  46  55 

26Q6 

60    8  35 

2649 

58  30  37 

9659 

U 

Sun 

W. 

47    0  11 

3058 

48  29  12 

3074 

49  57  53 

3091 

51  2()  14 

3107 

Mars 

W. 

23    7  44 

2950 

24  38  59 

2966 

26    9  54 

3989 

27  40  29 

9998 

Regulus 

E. 

50  2.5  27 

9743 

48  50  44 

2760 

47  15  23 

2777 

45  40  25 

9793 

Saturn 

E. 

62  21  25 

2725 

60  45  18 

2741 

59    9  32 

2756 

57  34     7 

«:72 

Spica 

E. 

104  29  56 

9739 

102  54     8 

2754 

101   18  40 

3769 

99  43  32 

97«5 

12 

Sun 

W. 

58  43    9 

3184 

60    9  37 

3  J  99 

61  35  47 

3214 

63     1  40 

3927 

Mars 

W. 

35    8  31 

3074 

36  37  12 

3089 

38     5  35 

3103 

39  33  41 

3II8 

Regulus 

E. 

37  50  57 

2876 

36  18    8 

2894 

34  45  41 

2910 

33  13  35 

9997 

Saturn 

E. 

49  42    3 

9847 

48    8  36 

2861 

46  35  27 

2876 

45    2  37 

2889 

Spica 

E. 

91  52  40 

9856 

90  19  25 

2869 

88  46  27 

2883 

87  13  46 

2896 

i  13 

Sun 

W. 

70    7    7 

3992 

71  31  28 

3304 

72  55  35 

3:il5 

74  19  29 

3325 

Jtegulus 

E. 

25  38  44 

3032 

24     8  59 

3044 

22  39  41 

3067 

21  10  51 

3091 

Saturn 

E. 

37  22  43 

2954 

35  51  33 

2967 

34  20  3<) 

9979 

32  50    0 

9992 

Spica 

E. 

79  34  26 

3958 

78    3  20 

9068 

76  32  27 

9979 

75     1  48 

2959 

88 
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XV. 


GREENWICU  MEAN  TIME. 

LUNAR  DISTANCES. 

h 

P.t. 

P.L. 

P.L 

P.  L 

u 

^ 

Nmiie  and  Direction 
of  Object. 

Noon. 

of 

1)1  ff. 

UI^. 

of 
DlfT. 

Vlh. 

of 
Diff. 

IXb. 

of 
DiflT. 

I 

3365  . 

14 

Sun 

W. 

O         t        n 

75  43  1 1 

3336 

77    6  41 

3346 

78  29  59 

3356 

79  5.3    (i 

Pollux 

W. 

17  21  45 

3033 

18  51  18 

3034 

20  20  49 

3037 

21  50  16 

3039 

Saturn 

E. 

31   19  37 

3003 

29  49  28 

3015 

28  19  34 

3097 

2()  4!)  55 

3039 

Spica 

K. 

73  31  21 

S999 

72     1     7 

3009 

70  31     6 

3018 

69     1    l(> 

3096 

Antares 

E. 

1  ID  25    5 

9993 

117  54  4;> 

3001 

116  24  30 

3009 

114  54  29 

3017 

15 

Son 

W. 

86  46  17 

3409 

88    8  31 

3408 

89  30  38 

3414 

90  52  39 

1 
3419  , 

Pollux 

W. 

29  16  21) 

3059 

30  45  29 

3063 

32  14  24 

3066 

a3  43  15 

3070 

Spica 

E. 

61  34  37 

3065 

60    5  45 

3071 

58  37    0 

3078 

57    8  23 

3083 

Antares 

E. 

107  26  39 

3051 

105  57  29 

3056 

104  28  25 

3060 

102  5!)  27 

3065 

16 

Son 

W. 

97  41  31 

3435 

99    3    8 

3438 

100  24  42 

3439 

101  46  14 

3439 

Pollux 

W. 

4 1     6  37 

3080 

42  35  1 1 

3089 

44    3  43 

3089 

45  32  15 

3082 

Spica 

E. 

49  46  51 

3105 

48  18  48 

3109 

46  50  49 

3119 

45  22  51 

3114 

Antares 

E. 

95  35  50 

3081 

94    7  17 

3089 

92  38  46 

.3083 

91    10  16 

3084   I 

17 

Son 

W. 

108  a3  56 

3436 

109  55  32 

3433 

111  17  11 

3431 

1 12  38  53 

.'M98 

Pollux 

W. 

52  54  58 

3077 

54  2:3  36 

3075 

55  52  16 

3079 

57  21     0 

3069 

Regnlus 

W. 

17  14  15 

3939 

18  39  46 

3908 

20    5  46 

3187 

21  32  II 

3168 

Spica 

E. 

38    4    6 

3197 

36  36  2J) 

3199 

35    8  54 

3130 

33  41  21 

3133 

Antares 

E. 

83  47  48 

3081 

82  19  15 

3079 

80  50  40 

3077 

79  22    2 

3073 

18 

Sun 

W. 

119  28  27 

3403 

120  50  40 

3399 

1-22  12  58 

3393 

123  35  23 

3386 

Pollux 

W. 

64  45  50 

3047 

m  15    5 

3041 

67  44  27 

3034 

61>  13  57 

3099 

Regains 

VV. 

28  48  58 

3109 

30  17    5 

3099 

31  45  24 

3089 

33  13  5(J 

3079 

Saturn 

W. 

.    16  41   10 

3119 

18    8  56 

3104 

19  37     1 

9089 

21     5  24 

3075 

Antares 

E. 

71  57  49 

3054 

70  28  43 

3048 

68  59  30 

3043 

67  30  10 

3037  . 

ID 

Pollux 

W. 

76  43  29 

9999 

78  13  52 

9984 

79  44  25 

9975 

81   15    9 

9957  ; 

Regnlus 

w. 

40  39  42 

30-21 

42    9  29 

3011 

43  39  28 

3001 

45    9  40 

9990 

Saturn 

w. 

28  31     6 

3019 

30    0  55 

3009 

31  30  57 

9998 

33     1   12 

9987 

Antares 

E. 

60     1  35 

3003 

58  31  26 

9995 

57     1    7 

3988 

55  30  39 

9979 

a  Aquilie 

E. 

106  14  56 

3855 

105    0  50 

3835 

103  46  24 

3816 

102  31  38 

3796 

20 

Pollux 

VV. 

88  51  38 

9919 

'  90  23  a3 

9909 

91  55  40 

9898 

93  28     1 

9888 

Regnlus 

W. 

52  43  56 

9937 

54  15  28 

9996 

55  47  14 

9915 

57  19  14 

9904 

Saturn 

W. 

40  35  49 

9934 

42    7  25 

9993 

43  39  15 

9919 

45  11   19 

9901 

Antares 

E. 

47  55  39 

9936 

46  24    6 

9997 

44  52  22 

9918 

43  20  2(> 

9909 

nc  Aqnilee 

E. 

96  13  10 

3715 

94  56  39 

3701 

93  39  53 

3689 

92  2*2  54 

3676 

1 

21 

Pollux 

W. 

101   13  11 

102  46  56 

9899 

104  20  55 

8811 

105  55    9 

««,! 

Regnlus 

W. 

65    2  53 

9846 

m  36  21 

9834 

68  10    5 

9899 

69  44     4 

9811 

Saturn 

W. 

52  55  15 

9843 

54  28  47 

9839 

56    2  :« 

9891 

57  36  34 

2808 

Antares 

E. 

35  37  55 

9865 

34     4  51 

9857 

32  31  37 

9849 

30  58  13 

9842 

a  Aqiiilie 

E. 

85  54  56 

3696 

84  36  50 

3690 

83  18  37 

3613 

82    0  17 

:t609  , 

Fomalhaut 

E. 

117  57  48 

3043 

116  28  29 

3096 

114  58  48 

3009 

1 13  28  47 

1993  ' 

22 

Regnlus 

W. 

77  37  49 

9759 

79  13  20 

9740 

80  49    7 

9799 

82  25    9 

9716 

Saturn 

W. 

65  30  32 

9750 

67    (>    6 

9738 

68  41  55 

2736 

70  18    0 

27  J.-. 

Spica 

W. 

23  55  38 

9859 

25  28  50 

9835 

27    2  a3 

9811 

28  3(1  4(; 

27a  1 

a  Aquilte 

E. 

75  27  40 

3600 

74     9    6 

3609 

72  50  34 

3606 

71  32    6 

3612 

Fomalhaut 

E. 

105  53  44 

9917 

104  21  47 

9903 

10*2  49  32 

9890 

101    17     0 

2H76 

XVI. 
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GEEENWIOH  MEAN  TIME. 

LUNAK  DISTANCES. 

14 

Namo  and  Diruclioii 
of  Object. 

Mi(lni;rlit. 

r.L 

of 
Dlff. 

XV>'. 
82""  38  49 

P.  I.. 

of 
Diff. 

3381 

XVIIJh. 
84     1  27 

r.L. 
of 

Dlff. 

XXI«' 

P.L. 

of 

Diir. 

Sun 

W. 

81   16    2 

3373 

85  23  56 

3306 

Poliiix 

W. 

'£\  19  40 

3043 

24  48  59 

3047 

26  18  14 

3051 

27  47  24 

3055 

Saturn 

IC  . 

25  20  30 

3051 

%^  51  20 

3063 

22  22  25 

3076 

20  53  4(i 

3091 

Spica 

K. 

C7  31  3C3 

3035 

m  2  7 

3043 

64  32  48 

3051 

6:3    3  38 

30n8 

Antares 

E. 

1 13  24  37 

30S5 

in  54  55 

3031 

110  25  21 

30.T9 

108  55  56 

3043 

15 

Sun 

W. 

92  14  34 

3493 

93  36  24 

3497 

94  58  10 

3431 

96  19  52 

3433 

Pollux 

W. 

35  12     1 

3073 

:)6  40  44 

3075 

38    9  24 

3077 

39  38    2 

30:9 

Spica 

E. 

55  39  53 

3088 

54  11  29 

3093 

52  43  If 

3097 

51   14  58 

3102 

Antares 

E. 

101  30  35 

3009 

100     1  48 

3073 

98  a3    5 

3076 

97    4  26 

3078 

15 

Sun 

W. 

\m    7  4G 

3440 

104  2i)  17 

3439 

105  50  4!) 

3438 

107  12  22 

3438 

Pollux 

W. 

47    0  46 

3089 

48  29  17 

3089 

49  57  49 

3081 

51  26  22 

3078 

Spira 

E. 

43  55    2 

3117 

42  27  13 

3190 

40  59  28 

3193 

39  31  46 

3194 

Ahtfkres 

E. 

80  41  47 

3084 

88  13  18 

3084 

86  44  49 

3083 

85  16  19 

3089 

17 

Sun 

W. 

114    0  38 

3493 

115  22  28 

3490 

1 16  44  22 

3415 

118    6  21 

3409 

Pollux 

W. 

58  49  48 

3065 

60  18  40 

3060 

61  47  38 

3056 

6:3  16  41 

3059 

Regius 
Spica 

W. 

22  58  58 

3153 

24  26    4 

3138 

25  5:3  27 

3196 

27  21     5 

3114 

E. 

32  13  52 

3136 

30  46  26 

3139 

29  19    4 

3143 

27  51  47 

3148 

Antares 

E. 

77  5.3  20 

3070 

76  24  34 

3067 

74  55  44 

3063 

73  26  49 

:)050 

18 

Sun 

W. 

124  57  56 

3379 

126  20  37 

3371 

127  43  27 

3363 

129    6  26 

33M 

Pollux 

VV. 

70  43  34 

3099 

72  13  19 

3015 

73  43  13 

3008 

75  13  16 

3000 

Reguliis 

VV. 

34  42  40 

3061 

36  11  37 

3059 

37  40  46 

3041 

39  10    8 

3031 

Saturn 

W. 

2-2  34    4 

3063 

24    2  59 

30f« 

25  32    8 

3041 

27     1  :30 

3030 

AntareB 

E. 

m    0  43 

3030 

64  31     8 

3095 

63     1  26 

3018 

61  31  35 

3010 

19 

Pollux 

W. 

82  46    3 

9958 

84  17    9 

9948 

85  48  27 

9939 

87  19  5() 

9939 

Regulus 

W. 

46  40    5 

9960 

48  10  43 

9969 

49  41  34 

9959 

51   12  38 

!S^948 

Saturn 

W. 

34  31  41 

9977 

36    2  2:J 

9966 

37  a3  18 

9955 

:i9    4  27 

9945 

Antares 

E. 

54     0    0 

9971 

52  29  11 

9969 

50  58  II 

9954 

49  27     1 

9945 

a  AquilfB 

E. 

101   16  32 

3778 

100     1     7 

3769 

98  45  25 

3746 

97  29  26 

3799 

20 

Pollux 

W. 

95    0  35 

9877 

J)6  33  23 

9866 

98    6  25 

9a'>5 

99  39  41 

9845 

R'egulufl 

VV. 

58  51  28 

9899 

(JO  23  57 

9880 

61  56  41 

9869 

63  29  40 

9858 

Saturn 

W. 

4(;  43  37 

9889 

48  16  10 

9878 

49  48  57 

9866 

51  21  59 

9855 

Antares 

E. 

41  48  19 

9900 

40  16    0 

9891 

38  43  30 

9889 

37  10  48 

9873 

aAquilie 

E. 

91     5  41 

3664 

89  48  16 

3654 

88  30  40 

3644 

87  12  53 

3635 

Ql 

Pollux 

W. 

107  29  38 

9788 

109    4  22 

9777 

no  39  20 

9766 

112  14  .33 

9T53   , 

Regulus 

VV. 

71   18  18 

9798 

72  52  48 

9787 

74  27  a3 

9775 

76    2  a3 

9763 

Saturn 

VV. 

59  10  51 

9797 

60  45  2:} 

9785 

62  20  11 

9773 

6:i  55  14 

97(i9 

Antares 

E. 

2J)  24  ;J9 

£835 

27  50  57 

S899 

26  17    7 

9895 

24  43  12 

9899 

aAquilse 

1'^. . 

80  41  52 

3605 

79  23  23 

3601 

78    4  50 

3599 

76  46  15 

3599 

Foronllmut 

E. 

HI  58  25 

9977 

1 10  27  44 

9969 

108  56  43 

9946 

107  25  2:3 

9931 

n 

ReguluH 

VV. 

84     I  27 

9705 

85  38    0 

9693 

87  14  49 

9683 

88  51  52 

9671 

Saturn 

W. 

71  54  20 

9703 

73  30  56 

9699 

75    7  47 

9681 

76  44  53 

9669 

Sjiica 

VV. 

30  II  26 

9771 

31  46  32 

9759 

:«  22    3 

9735 

34  57  57 

9719 

(t  Aquiiee 

E. 

70  13  45 

3619 

()8  55  31 

3699 

67  37  28 

3640 

66  19  37 

3653 

Fomnlhnut 

E. 

m  44  10 

9869 

98  11     3 

9850 

96  37  40 

9838 

95    4     1 

9895 

90 
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XVII. 


GREENWICH  MEAN  TIME. 

LUNAB  DISTANCES.. 

Kftme  ami  Direction 
of  Object. 

Noon. 

P.L. 

of 
Diff. 

Illh. 

P.L. 
of 
Diff. 

Vlh. 

P.L. 

of 

Dlff. 

IX*-- 

P.L. 

of 

Diff. 

23 

RegullJS 

W. 

90  29'  li' 

9660 

92    6  45 

9649 

93  44  33 

9638 

95  22  36' 

9627 

SATURlf 

w. 

78  22  14 

9658 

79  59  50 

9647 

81  37  41 

9636 

a3  15  47 

9696 

Spica 

w. 

36  34  12 

9703 

38  10  48 

9687 

39  47  45 

9673 

41  25     1 

9659 

fx  Aquilee 

E. 

65    2    0 

3669 

63  44  40 

3688 

62  27  40 

3709 

61  11     3 

3733 

Fomalhaiit 

E. 

93  30    6 

9614 

91  55  56 

9809 

90  21  31 

9791 

88  46  51 

2781   ■ 

24 

Regulus 

W. 

103  36  27 

9C77 

105  15  54 

9566 

106  55  35 

9557 

108  35  29 

^ 

Spica 

W. 

49  35  53 

9596 

51    14  54 

9584 

52  54  1 1 

2573 

54  33  43 

9569 

n  Aqiiilffi 

E. 

54  55  a3 

3913 

53  42  26 

3963 

52  30  10 

4019 

51   18  49 

4081 

Fomnlhaiit 

E. 

80  50  16 

9734 

70  14  21 

9796 

77  38  16 

2719 

76    2     1 

2711 

a  Pegasi 

E. 

90  40  28 

9980 

08    0  50 

9966 

m  38  55 

2954 

05    7  44 

2942  ' 

25 

Spica 

W. 

(>2  55     1 

9r.i-» 

(U  35  58 

2503 

m  17    7 

2494 

67  .58  28 

9485 

Antares 

W. 

17  13  40 

9616 

18  52  13 

2.586 

20  31  27 

2561 

22  11   15 

2541 

Fomalhaiit 

E. 

67  58  40 

9666 

66  21  41 

9680 

()4  44  37 

2683 

63    7  30 

9678 

(X  Pegasi 

E. 

87  28  27 

989.-. 

85  5r,    2 

3889 

84  2.3  20 

2883 

82  50  40 

98:8 

26 

Spica 

W. 

76  28  11 

944  J 

78  10  40 

24;i8 

70  5:3  20 

24.39 

81  36    9 

2425 

Antares 

W. 

30  36  18 

9469 

32  18  15 

9458 

34    0  28 

2448 

35  42  55 

2438 

Fomalhaut 

E. 

55     1  46 

968:> 

53  24  46 

2690 

51  47  53 

9697 

50  11     9 

9705 

a  Pegasi 

E. 

75    6  16 

9868 

73  33  16 

9869 

72    0  18 

9871 

70  27  22 

9875 

27 

Spica 

W. 

90  12  31 

9396 

01  56  12 

9390 

93  40     1 

9385 

95  23  57 

9381 

Antares 

W. 

44  18  16 

9:«>8 

46    1  5;j 

9399 

47  45  30 

2385 

40  29  35 

9380 

Fomalbniit 

E. 

42  11     9 

9781 

40  .%  16 

9805 

30     1  55 

9634 

37  28  11 

9866 

a  Pegasi 

E. 

f>2  44  26 

9DI4 

61   12  25 

9937 

59  40  41 

9949 

58    9  16 

2959 

a  Arietis 

E. 

103  54  49 

9485 

102  13  14 

9478 

100  31  30 

2472 

08  49  37 

2465 

Sun 

E. 

ia3    4  39 

9684 

131  27  37 

9678 

120  50  28 

2672 

128  13  11 

9668 

28 

Spica 

W. 

104     5  14 

9359 

105  40  47 

2355 

107  34  26 

2352 

109  19  10 

9349 

Antares 

W. 

58  11   15 

9353 

50  55  57 

9348 

61  40  46 

2344 

63  25  41 

2339 

a  Pe^si 
a  Arietis 

E. 

50  38  42 

3089 

40  10  10 

3197 

47  42  42 

3168 

46  15  55 

3916 

E. 

90  18  14 

9441 

88  35  37 

9437 

86  52  55 

9433 

85  10    8 

9431 

Venus 

E. 

90  13  59 

9794 

88  37  51 

9790 

87     1  S8 

2716 

85  25  19 

9719 

Sun 

E. 

120    5    4 

9643 

118  27    7 

9639 

116  40    5 

9635 

115  10  57 

2631 

20 

Antares 

W. 

72  11  43 

3399 

73  57  10 

9319 

75  42  42 

9316 

77  28  18 

9313 

a  Arietis 

E. 

76  35  16 

9490 

74  52  10 

9419 

73    0    2 

9418 

71  25  5,3 

9418 

Vewus 

E. 

77  22  20 

9094 

75  45  41 

9691 

74    8  40 

9687 

72  31  52 

2685 

Sow 

E, 

106  59     1 

9613 

105  20  24 

9610 

103  41  42 

9607 

102    2  5() 

9604 

30 

Antares 

W. 

86  17  18 

9301 

88    3  16 

9300 

80  49  1(> 

2298 

01  35  19 

9996 

aAquilfle 

W. 

48    0  44 

3999 

49  12  31 

3899 

50  2.-)  52 

3816 

51  40  :38 

3739 

or  Arietis 

E. 

62  50  18 

9494 

61     7  17 

9497 

59  24  21 

9430 

57  41  29 

9434 

Vewus 

E. 

64  26  17 

9679 

62  49    0 

9671 

61   11  41 

9669 

59  34  19 

9667 

Sun 

E. 

93  48  14 

9599 

1>2    9    8 

9590 

90  20  50 

958§ 

88  50  48 

9587 

31 

Antares 

W. 

100  26    3 

9991 

102  12  16 

9990 

ia3  58  30 

9990 

105  44  44 

9989 

a  Aquilie 

W. 

58  12  24 

3451 

59  m  43 

3408 

60  55  51 

3368 

62  18  44 

a  Arietis 

E. 

49    9    4 

9469 

47  27    7 

9480 

45  45  25 

9491 

44    3  59 

9505 

Venus 

E. 

51  27    0 

9661 

40  49  28 

9660 

48  11  54 

9659 

46  34  19 

9659 

Suif 

E. 

80  34  22 

9580 

78  55    0 

9580 

77  15  37 

9579 

75  36  13 

9578 

xvin. 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

Njiroe  and  Direction 
of  Object. 

Midnight. 

P.L. 

of 

D!ff. 

X\^' 

V   L. 

ol 

IV.  ff. 

9606 

XVIII'' 

100  18  13 

V.  L. 
of 
Diff 

XXI>'-   ' 

P.L. 
of 
Diff. 

23 

Regulus 

W. 

97    0  54 

2617 

98\39'26 

lof  5713 

9566  ' 

Saturn 

W. 

84  54    7 

9615 

86  32  42 

9601 

68  11  31 

9093 

m  .50  35 

9583   1 

Spica 

w. 

43    2  3(J 

9346 

44  40  29 

9639 

46  18  40 

26-20 

47  57    8 

9607  • 

aAqiiilae 

K. 

59  51  51 

3769 

58  39    9 

3799 

57  23  59 

38-28 

56    9  2(1 

3t>67 

Fomalhniit 

E. 

87  11  58 

2770 

85  36  51 

9761 

84     1  32 

9751 

82  26    0 

9749   1 

24 

ReguhiH 

W. 

110  15  3G 

9539 

111  55  55 

9530 

113  36  27 

959-3 

115  17  10 

9513 

Spica 

W. 

50  13  30 

9551 

57  53  32 

9541 

59  a3  48 

2531 

61   14  18 

9529 

a  Aquilee 

E. 

50    8  29 

4159 

48  59  17 

40.10 

47  51    19 

4318 

46  44  43 

4415 

Fomalliaiit 

E. 

74  25  3G 

97ai 

72  49    3 

9699 

71    12  22 

2694 

69  35  34 

2689 

a  Pegasi 

E. 

93  36  18 

9931 

92    4  38 

99>l 

90  32  4(> 

291-2 

89    0  42 

9903 

25 

Spica 

W. 

69  40    2 

9477 

71  21  47 

9469 

73    3  44 

9461 

74  45  52 

9453 

Antares 

W. 

23  51  31 

9593 

25  32  12 

9507 

27  13  15 

9494 

28  54  37 

9480 

Pomalhaiit 

E. 

61  30  20 

9677 

59  53    9 

9678 

58  15  59 

9679 

56  38  51 

9681 

«  Pega«»i 

E. 

81   18    2 

9874 

79  45  10 

9871 

78  12  14 

9869 

76  .39  16 

9868 

26 

Spica 

W. 

83  19    8 

9419 

85    2  16 

9^19 

86  45  33 

9407 

88  28  58 

2401 

Antares 

VV. 

37  25  36 

9499 

39    8  29 

9491 

40  51  34 

9413 

42  34  .50 

9406 

Fomalhaiit 

E. 

48  34  36 

9715 

46  58  16 

9798 

45  22  13 

9743 

43  46  30 

9760 

a  Pegnsi 

E. 

68  54  31 

9880 

67  21  46 

9885 

65  49    8 

9894 

64  16  41 

9903 

27 

Spica 

W. 

07    7  59 

9376 

98  52    8 

9371 

100  36  24 

9367 

102  20  46 

93G3 

Antares 

W. 

51   13  39 

9373 

52  57  52 

9368 

54  42  12 

9363 

56  26  40 

9358 

Fomalhaiit 

E. 

35  55  1 1 

9908 

31  2.3    2 

9954 

32  51  52 

3011 

31  21  53 

3078 

a  Pepisi 
a  Ai'ietin 

E. 

56  38  12 

9979 

55    7  :« 

3009 

53  37  23 

3028 

52    7  45 

:K)56 

E. 

97    7  35 

9460 

95  25  26 

9455 

93  43    9 

2450 

92    0  45 

9445 

Sow 

E. 

126  35  48 

966-2 

124  58  17 

9657 

12.3  20  39 

9659 

121  42  .55 

9617 

28 

Spica 

W. 

111     3  58 

9346 

112  48  50 

9343 

114  a3  47 

2341 

116  18  47 

2:08 

Antares 

W. 

65  10  43 

9336 

(>6  55  50 

9339 

68  41     3 

9328 

70  26  21 

93-26 

aPe^i 
aAnetis 

E. 

44  50    5 

3970 

43  25  18 

3330 

42     1  41 

3399 

40  .39  23 

3477 

E. 

83  27  17 

9428 

81  44  2^2 

9495 

80     1  23 

2423 

78  18  21 

91-21 

Vehus 

E. 

a3  48  55 

9708 

82  12  26 

9704 

80  35  5-2 

2701 

78  .59  13 

9697 

Sun 

E. 

113  32  44 

06  J6 

1 1 1  54  25 

9624 

110  16    2 

2620 

108  37  34 

2616 

29 

Antares 

W. 

79  13  59 

9:)ro 

eO  59  44 

9308 

8i  45  32 

9306 

84  31  23 

9303 

a  Arietis 

E. 

6-9  42  44 

9119 

ii7  59  36 

9419 

(56  16  28 

94-20 

64  33  22 

94-22  ^ 

Vbnus 

E. 

70  54  5-2 

sees 

(9  17  48 

9680 

G7  40  41 

9678 

(16    3  31 

2675   ' 

Sirif 

E. 

100  24    7 

9601 

98  45  14 

9599 

97    6  17 

9596 

95  27  17 

2594 

30 

Antares 

W. 

93  21  24 

9-39r) 

95    7  31 

9994 

96  53  40 

9-392 

!)8  39  51 

2-2BI 

a  Aqiiiin 

W, 

52  56  44 

3671 

54  14    2 

3608 

55  32  28 

3550 

.56  51  57 

3497  ] 

a  Arietis 

E. 

55  58  43 

9439 

54   16    4 

9445 

52  .3.3  34 

2459 

.50  51   13 

9460 

Venus 

E. 

57  56  55 

9666 

56  19  29 

S661 

54  42     1 

2663 

.53     4  31 

2662 

Sun 

E. 

87  11  35 

9585 

85  32  19 

9581 

ftJ  53    2 

2583 

82  13  43 

9r)8l    ' 

;)i 

Antares 

W. 

107  30  59 

9389 

109  17  14 

9290 

111     3  28 

9290 

112  49  42 

9-391 

aAquilie 
a  Arietis 

W. 

63  42  17 

3300 

65    6  28 

3971 

66  31   13 

3244 

67  56  30 

39-20 

E. 

42  22  53 

9521 

40  42    9 

9539 

39     1  50 

9561 

37  22     1 

9565 

Vbnus 

E. 

44  56  44 

9659 

43  19    9 

S658 

41  41  33 

9658 

40    3  57 

9659 

i 

Sutr 

E. 

73  56  48 

9578 

72  17  2:3 

9578 

70  37  58 

S576 

68  .58  3;^ 

9579 
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AT  GREENWICH  APPARENT  NOON. 


Mon. 

Tues. 
Wed. 


Thur. 

Frid. 

Snt. 

SUN. 

Mon. 

Tues. 

Wed. 
Thur. 
Frid. 

Sat. 

SUN. 

Mon. 

Tues. 
Wed. 
Thur. 

Frid. 
Sat. 

SUN 

Mon. 
Tues. 
Wed. 

Thur. 

Frid. 

Sat. 

SUN 

Mon. 

i  Tues. 

Wed. 


THE  SUN'S 


Apparoiil 
Rl^bt  Asicensiou. 

hiir.  for 
I  Hour. 

Ii       m       n 

4  36  16.68 

H 

4  40  22.45 

10.248 

4  44  28.63 

10.36.5 

4  48  35.18 

10.280 

4  52  42  10 

l0.2fM 

4  56  49.35 

I0.:V)8 

5     0  56.92 

10.321 

5     5     4.78 

10.3:^2 

5     9  12.92 

10.34:? 

5  13  21.29 

10.353 

5  17  29.88 

10.302 

5  21  38.66 

10.360 

5  25  47.62 

10.375 

5  29  56.72 

10.381 

5  34     5.93 

10.:)8() 

5  38  15.24 

10.380 

5  42  24.64 

10.392 

5  46  34.09 

10.394 

5  50  43.59 

10.395 

5  54  53.10 

I0..395 

5  59     2.60 

10.395 

6     3  12.07 

10.394 

6     7  21.51 

10.391 

6  11  30.89 

10.388 

6  15  40.19 

10.384 

6  19  49  38 

10.380 

6  23  58.44 

10.375 

6  28     7.36 

10.368 

6  32  16.12 

I0.3(}l 

6  36  24.69 

10.352 

6  40  33.06 

10.343 

Apparent 
Dvc-liiiation. 


N.22 
22 
22 


3  34  2 
11  33.1 

19     8.8 


22  26  1:1.2 

22  3:{   10.1 

22  39  35.4 

22  45  36.8 

22  51    14.3 

22  56  27.6 

23  I  16.7 
23  5  41 5 
23  9  41.8 


23 
23 
23 


13  17.6 
IG  28.8 
19   15.3 


23  21  37.1 
23  23  34.2 
23  25     6.5 

23  26  14.1 
23  26  56.9 
23  27   14.9 

23  27  8.1 
23  26  36.5 
23  25  40.1 

23  24  19.1 
23  22  33.5 
23  20  23.2 


23 
23 
23 


48.4 
49.0 
25.1 


Diff.  Air 
1  Hour. 


+20.43 
10.47 
18.50 

+17.52 
M)  51 
1.5.55 

+  I4.5(; 
I3..5(; 
I2..55 

+11.54 
10.52 
9.50 

+  8.4H 
7.45 
0.42 

+  5.31) 
4.3G 
3.33 

+  2.29 

1.26 

+  0.23 

-  0.80 
1.83 
2.86 

-  3.89 
4.92 
5.94 

-  6.96 
7.98 
9.00 


N.23     7  36.8    -lO.oi 


(liainott'r. 


15  48.35 
15  48.21 
15  48  07 

15  47.94 
15  47.82 
15  47.70 

15  47.58 
15  47.47 
15  47.37 

15  47.27 
15  47.17 
15  47.08 

15  47.00 
15  46.92 
15  46.85 

15  46.78 
15  46.71 
15  46.64 

15  46.58 
15  46.52 
15  46.47 

15  46.42 
15  46.37 
15  46  33 

15  46.30 
15  46.26 
15  46.22 

15  46.19 
15  46.16 
15  46  14 

15  46.12 


Sidereal 
Time  of 
Scnii- 

iliametei 
PassiDfr 

Meridian. 


68.41 
68.47 
68.52 

68.57 
68.62 
68.66 

68.70 
68.74 

68.78 

68.82 
68.85 
68.88 

68.90 
68.92 
68.94 

68.96 
68.97 

68.98 

68.98 
68.98 
68.98 

68.98 
68.97 
68.96 

68.94 
68.92 

68.90 

68.88 
68.85 
68.82 

68.79 


Equation  if 
Time, 

to  be 
Subtraolml 

from 


Added  U» 

Apparent 

Time. 


2  26.67 
2  17.48 
2     7.89 

1  57.93 
1  47.60 
1  36.93 

1  25  95 
1  14.68 
1     3.14 

0  51.36 
0  39.36 
0  27.17 

0  14.80 

0_2.30 

^0  10^32 

0  23.05 
0  35.86 

0  48.72 

1  1.62 
1  14.53 
1  27.43 

1  40.31 

1  53.16 

2  5.95 

2  18.65 
2  31.24 
2  43.71 

2  56.04 

3  8.22 
3  20.20 

3  31.97 


DifT.  for 
1  Hour. 


0.373 
0.390 
0.407 

0.422 

0.436 
0.450 

0.462 
0.474 

0.485 

0.495 
0.504 
0.51 1 

0.518 
0.523 
0.528 

0..532 
0..534 
0..5.3S 

0.537 
0..537 
0  537 

0..5.36 
0.534 
0.532 

0.52H 
0  523 
0.518 

0.511 
0.504 
0.495 

0.485 


NoTK.— The  mean  time  of  semidiameter  passing  muy  be  found  by  subtracting  0M9  Irom  tbo  sidereal  time. 

The  si^n  +•  prefixed  to  the  hourly  chan^o  of  declination  iudicatoH  tVut  north  declinations  are  incrctasins ; 
the  sign  —  indicates  that  north  declinations  are  decreasing. 
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AT  GREENWICH  MEAN  NOON. 

1 
1 

1 
•s 

1 

THE 

SUN'S 

Time, 

to  be 

Added  to 

Diflf.  for 
1  Hour. 

Sidero4il 

Time, 

or 

Kifibt  Ascension 

of 

Mean  Sun. 

Appareut 

DIff.  foi 
I  Hoar. 

Appareut 
Deolination. 

DHL  for 
1  Hoar. 

Sabtracted 

from 
Mean  Time. 

Mon. 

1 

ll         III           R 

4  36  17.10 

io.*>:jo 

N.  22     3  35.0    +20.43 

2  26*66 

0.373 

ll     m       8 

4  38  43.70 

Tues. 

2 

4  40  22.85 

I0.'i47 

22   11  33.8!     10.47 

2  17.47 

0.390 

4  42  40.32 

Wed. 

3 

4  M  29.00 

l().«2«l 

22   19     9.4 1     18.50 

2     7.88 

0.407 

4  46  36.88 

Tluir. 

4 

4  48  35.52 

!0.*<i7l) 

22  26  21.8 

+  I7.55i 

1  57.92 

0.422 

4  50  33.44 

Frid. 

5 

4  52  42.40 

I0.Q04 

22  33  10.6 

\GJA 

1  47.59 

0.436 

4  54  29.99 

Sat. 

6 

4  56  49.63 

I0.J07 

22  39  35.8 

15.5.5 

1  36  92 

0.450 

4  58  26.55 

SUN. 

7 

5     0  57.17 

lO.tViO 

22  45  37.1 

+14.56 

1  25.94 

0.462 

5    2  23.11 

Mon. 

8 

5     5     5.00 

io.:ui 

22  51   14.5 

n.-^e 

1    14.67 

0.474 

5     6  19.67 

Tues. 

9 

5     9  13.10 

io.:W2 

22  56  27.8 

12.55 

1     3.13 

0.485 

5  10  16  23  ! 

Wed. 

10 

5  13  21.43 

io.:j5-2 

23     1   16.8 

+  11.54 

0  51.35 

0.495 

5  14  12.78 

Tliur. 

11 

5  17  29.99 

1  ().:]()  1 

S3     5  41.5 

10.52 

0  39.35 

0.504 

5  18     9.34 

Frid. 

12 

5  21  38.74 

io.:{«8 

23     9  41.8 

9.50 

0  27.16 

0.51 1 

5  22     5.90 

Sat. 

13 

'5  25  47.66 

lO.MT.') 

23  13  17.6 

+  8.48 

0  14  80 

0.518 

5  26     2.46 

SUN 
Mon. 

14 
15 

5  29  56.72 
5  34     5.90 

10.380 

lo.rw,-) 

23  16  28.8 
23   19   15.3 

7.45 
0.42 

0     2.30 

0.523 
0.528 

5  29  59.02 
5  33  55.58 

0   10.32 

Tues. 

16 

5  38  15.18 

io.:w8 

23  21  37;  1 

+  5.39 

0  23.04 

0.532 

5  37  52.14 

Wed. 

17 

5  42  24.54 

10.391 

23  23  34.2 

4.36 

0  35.85 

0.534 

5  41  48.69 

Thur. 

18 

5  46  33.96 

I0.:J1)3 

23  25     6.5 

3.33 

0  48.71 

0.536 

5  45  45.25 

Frid. 

19 

5  50  43.42 

10.394 

23  26  14.1 

+  2.29 

1     1.61 

0.537 

5  49  41.81 

Sat. 

20 

5  54  52.89 

10.394 

23  26  56.9 

1.26 

1   14.52 

0.537 

5  53  38.37 

SUN. 

21 

5  59     2.35 

10.394 

23  27  14.9 

+  0.23 

1  27.42 

0.5.37 

5  57  34.93 

Mon. 

22 

6     3  11.79 

10.393 

23  27     8.1 

-  0.80 

I  40.30 

0.536 

6     1  31.49 

Tues. 

23 

6     7  21.19 

10.391 

23  26  36.6 

1.83 

1  53.15 

0.534 

6     5  28.04 

Wed. 

24 

6  11  30.53 

10.388 

23  25  40.3 

2.86 

2     5.93 

0.5.32 

6     9  24.60 

Thur. 

25 

6  15  39.79 

10.384 

23  24  19.3 

-  3.89 

2  18.63" 

0..528 

6  13  21.16 

Frid. 

26 

6  19  48.94 

10.379 

23  22  33.7 

4.92 

2  31.22 

0.523 

6  17  17.72 

Sal. 

27 

6  23  57.97 

10.374 

23  20  23.5 

5.94 

2  43.69 

0.518 

•^  6  21   14.28 

SUN 

28 

6  28     6.8G 

10.307 

23  17  48.7 

-  6.96 

2  56.02 

0.511 

6  25  10.81  i 

Mon. 

29 

6  32  15.59 

10.360 

23  14  49.4 

7.98 

3     8.19 

0.504 

6  29     7.40 

Tues. 

30 

6  36  24.12 

10.351 

23   11  25.6 

9.00 

3  20.17 

0.495 

6  33     3.95 

Wed. 

31 

6  40  32.45 

10.34'i 

N.23     7  37.4-10.01 

3  31.94 

0.485 

6  37     0.51  1 

XOTR.- 

■Thei 
The 
are  i 

semidiameter  for  mt 
sign  +  prefixed  to  tl 
Qcreaoixig;  the  sign 

an  noou  u 
do  hourly 
~  indicate 

lay  be  asBain<Ml  the  same  as  th 
chant^e  of  dccliuation  indicates 
ss  that  north  declinations  are  d 

[it  for  apparent  i 
that  north  decli 
ecreasing. 

loon. 
nations 

1 

DIff.  for  1  hoHi,     : 
-f9«.8565 
(Table  III  )        1 
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AT  GREENWICH  MEAN  NOON. 

1 
1 

THE  SUN'S 

1 

• 

1 

« 

Logarithm 

of  the 

Radius  Vector 

Mean  Time 

TUUE  LONGITUDE. 

1       ^ 

Diir.  for 
1  Hour. 

LATITUDE. 

of  the 
Earth. 

Diff.  for 
1  Hour. 

of 

fi 

5 

X 

V 

1 

152 

70  40  2l'!7 

40  17.'2 

us.'es 

-  0.35 

0.0062091 

+27.2 

h      m       8 

19  18    6.01 

2 

153 

71  37  49.8 

37  45.1 

143.65 

0.27 

0.0062734 

26.3 

19  14  10.10 

3 

154 

72  35  17.2 

35  12.3 

143.62 

0.17 

0.0063355 

25.4 

19  10  14.18 

4 

155 

73  32  43.8 

32  38.7 

143.51) 

-  0.05 

0.0063954 

+24.5 

19     6  18.26 

5 

156 

74  30     9.6 

30    4.4 

143.50 

+  0.08 

0.0064530 

23.5 

19    2  22.35 

J    6 

157 

75  27  34.6 

27  29.2 

143.53 

0.21 

0.0065081 

22.5 

18  58  26.44 

i   7 

158 

76  24  58.8 

21  53.2 

143.49 

+  0.34 

0.0065607 

+21.4 

18  54  30.53 

8 

159 

77  22  22.1 

22  16.3 

143.46 

0.46 

0.0066109 

20.4 

18  50  34.61 

9 

160 

78  19  44.5 

19  38.6 

143.4iJ 

0.56 

0.0066587 

19.4 

18  46  38.70 

10 

161 

79  17     6.1 

17     0.0 

143.38 

+  0.64 

0.0067040 

+  18.4 

18  42  42.79  ; 

11 

162 

80  14  26.8 

14  20.5 

14.3.34 

0.70 

0.0067469 

17.4 

18  38  46.87 

12 

163 

81   11  46.5 

11  40.0 

143.30 

0.73 

0.0067875 

16.5 

18  34  50.95 

13 

164 

82     9     5.3 

8  58.6 

143.26 

+  0.73 

0.0068259 

+  15.6 

18  30  55.04 

14 

165 

83     6  23.2 

6  16.3 

143.22 

0.70 

0.0068622 

14.7 

18  26  59.13 

15 

166 

84     3  40.2 

3  33.1 

143.11) 

0.65 

0.0068966 

13.9 

18  23     3.22  ! 

1 

16 

167 

85     0  56.4 

0  49.1 

143.IG 

+  0.56 

0.0069291 

+  13.2 

18  19     7.30 

17 

168 

85  58  11.8 

58     4.3 

143.13 

0.45 

0.0069599 

12.5 

18  15  11.39 

18 

169 

86  55  26.5 

55  18.8 

14.3.10 

0.33 

0.0069891 

11.8 

18  11   15.48  ; 

19 

170 

87  52  40.5 

52  32.6 

143.07 

+  0.20 

0.0070168 

+  11.2 

18     7  19.57 

20 

171 

88  49  53.9 

49  45.8 

143.05 

+  0.07 

0.0070430 

10.6 

18     3  23.65 

21 

172 

89  47     6.8 

46  58.5 

143.03 

-0.06 

0.0070678 

10.0 

17  59  27.74 

22 

173 

90  44  19.3 

44  10.8 

143.01 

-  0.18 

0.0070912 

+  9.4 

17  55  31.83  1 

23 

174 

91  41  31.5 

41  22.8 

143.00 

0.28 

0.0071132 

8  9 

17  51  35.92 

24 

175 

92  38  43.5 

38  34.6 

143.00 

0.36 

0.0071337 

8.3 

17  47  40.00 

25 

176 

93  35  5^.3 

35  46.3 

143.00 

-  0.41 

0.0071527 

+  7.6 

17  43  44.09 

1  26 

177 

94  33     7.1 

32  57.9 

143.00 

0.43 

0.0071701 

6.9 

17  39  48.18 

27 

178 

95  30  19.0 

30     9.6 

143.00 

0.42 

0.0071858 

6.2 

17  ;J5  52.27 

28 

179 

96  27  30.9 

27  21.3 

143.00 

-  0.37 

0.0071997 

+  5.4 

1 
17  31  56.35 

29 

180 

97  24  42.9 

24  33.2 

143.00 

0.30 

0.0072116 

4.5 

17  28     0.44 

30 

181 

98  21  55.1 

21  45.3 

143.01 

0.21 

0.0072214 

3.6 

17  24     4.53 

31 

182 

99  19    7.4 

18  557.4 

143.02 

-0.10 

0.0072289 

+  2.6 

17  20    8.62  ' 

Not 

B— Tbe 
the 

numbers  in  column 
mean  equinox  of  Ja 

A  correspond 
nuary  0*.0. 

to  thetn 

lie  equinox  of  the  date;  iu  oolui 

nn  A',  to 

DifT.  for  1  Hour, 
—  9-.8296. 
(Table  n.) 
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GBBENWICH  MEAN  TIME. 

j3 
0 

THE  MOON'S 

s 
>. 

1 

SEMIDIAMETER. 

HORIZONTAL 

PARALLAX. 

UPPER  TRANSIT. 

AGB. 

XlKIll, 

MHloiislit. 

Noon. 

Dlfif.  for 
1  Hoar. 

Midnight 

Diff.  for 
I  Hoar. 

Meridian  of 
Greenwich. 

Difll  for 
1  Hour. 

Noon. 

16  ir.7 

16  ILO 

59  19.'5 

59  16.9 

-0'.29 

h      ni 

20  21.2 

m 
2.04 

d 

24.2 

2 

16     9.8 

16     8.2 

59  12.7 

0.42 

59     6.9 

0.ri6 

21   10.3 

2.07 

25.2 

3 

16     6.2 

16     3.6 

58  59.4 

0.71 

58  50.0 

0.86 

22     0.6 

2.11 

26.2 

4 

16     0.6 

15  57.1 

58  39.0 

-1.00 

58  26.2 

-1.14 

22  53.1 

2.23 

27.2 

5 

15  53.2 

15  48.9 

58  11.8 

I.QG 

57  56.0 

1.37 

23  47.6 

2.30 

28.2 

6 

15  44.3 

15  39.4 

57  38.9 

1.47 

57  20.9 

1.54 

6 

29.2 

7 

15  34.3 

15  29.0 

57     2.1 

-I.5I) 

56  42.9 

-1.60 

0  43.6 

2.34 

0.8 

8 

15  23.7 

15  18.6 

56  23.7 

1.60 

56     4.7 

1.56 

1  39.7 

2.30 

1.8 

9 

15  13.6 

15     8.9 

55  46.3 

1.50 

55  28.9 

1.40 

2  34.1 

2.21 

2.8 

10 

15     4.5 

15     0.5 

55  12.7 

-1.2!) 

54  58.1 

-1.15 

3  25.7 

8.08 

3.8 

11 

14  57.0 

14  54.0 

51  45.2 

O.DD 

54  34.3 

0.82 

4  13.9 

1.94 

4.8 

12 

14  51.7 

14  49.9 

54  25.7 

o.o:j 

54  19.3 

0.43 

4  59.0 

1.82 

5.8 

13 

14  48.9 

14  48.5 

54  15.5 

-O.^^i 

54   14.1 

-0.01 

5  41.3 

1.73 

6.8 

14 

14  48.9 

14  49.9 

54   15.4 

+0.82 

54  19.3 

+0.43 

6  22.1 

1.68 

7.8 

15 

14  51.7 

14  511 

51  25.7 

0.64 

54  34.6 

0.85 

7     2.2 

1.68 

8.8 

16 

14  57.2 

15    0.9 

54  45.9 

+  1.01 

54  59.5 

+  1.22 

7  42.8 

1.78 

9.8 

17 

15     5.1 

15     9.9 

55  15.1 

1.38 

55  32.5 

1.52 

8  24.9 

1.81 

10.8 

18 

15  15.0 

15  20.5 

55  51.4 

1.63 

56  11.6 

1.73 

9     9.8 

1.95 

11.8 

19 

15  26.2 

15  32.1 

56  32.7 

+  1.78 

56  54.2 

+  1.80 

9  58.5 

8.12 

12.8 

20 

15  38.0 

15  43.8 

57  15.8 

1.79 

57  37.1' 

1.75 

10  51.5 

8.30 

13.8 

21 

15  49.4 

15  54.7 

57  57.7 

1.67 

58  17.1 

1.56 

11  48.8 

8.45 

14.8 

22 

15  59.5 

16     3.9 

58  35.0 

+  1.4*2 

58  51.0 

+  1.26 

12  49.2 

8.53 

15.8 

23 

16     7.7 

16  109 

59     5.0 

1.08 

59  16.7 

0.88 

13  50.4 

8.58 

16.8 

24 

1 

16  13.4 

16  15.3 

59  25.9 

0.G7 

59  32.7 

0.47 

14  50.0 

8.48 

17.8 

25 

16  16.4 

16  17.0 

59  37.0 

+0.^7 

59  39.0 

+0.08 

15  46.7 

8.8J) 

18.8 

26 

16  16.9 

16  16.3 

59  38.8 

-0.11 

59  36.5 

-0.27 

16  39.9 

8.16 

19.8 

27 

16  15.2 

16  13.6 

59  32.4 

0.41 

59  26.7 

0.54 

17  30.4 

8.06 

20.8 

28 

16  11.7 

16     9.4 

59  19.5 

-0.65 

59  11.1 

-0.75 

18  19.0 

8.08 

21.8 

29 

16     6.8 

16     4.0 

59     1.7 

0.83 

58  51.3 

0.90 

19    7.3 

8.08 

22.8 

30 

1 

16     0.9 

15  57.7 

58  40.1 

0.96 

58  28.3 

1.01 

19  56.2 

8.07 

23.8 

31 

15  54.3 

15  50.7 

58  15.8 

-1.07 

58    2.7 

-l.ll 

20  46.7 

8.15 

24.8 
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QBBBISWIOH  MEAN  TIME. 

THE  MOON^S  RIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

Right  Asoension. 

Dlfltfor 
1  Minuto. 

DocliDAUon. 

Diif.  for 
1  MiDate. 

Hoar. 

Ri;;ht  Ascension. 

Diff-for 
1  Minuto. 

Dcclinution. 

Dlftfor 
1  Minute. 

MOKDAY  1. 

WEDNESDAY  3. 

h     m      » 

■ 

01// 

II 

h     m     s 

B 

0       1      II 

// 

0 

0  19  59.53 

9.1.'»5 

S.  2  54  51.0 

15.597 

0 

2    2  31.58 

9.1670 

N.  9  20  56.5 

14.581 

1 

0  22    7.45 

3.1316 

2  39  19.0 

15.541 

1 

2    4  41.07 

9.1693 

9  35  29.7 

14.596 

2 

0  24  15.32 

3.1307 

2  23  40.1 

15..%4 

2 

2    0  51.90 

9.1717 

9  49  59,0 

14.470 

3 

0  26  23.13 

3.1298 

2    8  12.5 

15.565 

3 

2    9    2.28 

9.1743 

10    4  20.1 

14.419 

4 

0  28  30.89 

3.1390 

1  52  ;}8.3 

15.574 

4 

2  11   12.81 

9.1767 

10  18  49.1 

I4J53 

5 

0  30  38.01 

9.1383 

1  37    3.0 

15.583 

5 

2  13  2:).49 

9.1793 

10  33    8.5 

14.993 

6 

0  32  40.29 

.  3.1377 

1  21  28.4 

15.580 

0 

2  15  34.32 

9.1818 

10  47  24.3 

14.333 

7 

0  34  53.94 

9.1371 

1     5  52.9 

15.594 

7 

2  17  4.5.31 

9.1845 

11     1  3().3 

14.166 

8 

0  37     1..55 

9.1966 

0  50  17.1 

15.596 

8 

2  19  5<).40 

9.1879 

11  15  44.4 

14.103 

9 

0  39    9.13 

9.1369 

0  34  41.1 

15.601 

9 

2  22    7.78 

9.1900 

1 1  29  48.0 

14.037 

10 

0  41  16.fiJ) 

9.1958 

0  19    5.0 

15.603 

10 

2  24  19.20 

9.1936 

1 1  43  48.8 

13.960 

n 

0  43  24.23 

9.1356 

S.  0    3  28.9 

15.603 

11 

2  20  30.92 

9.1957 

11  57  44.!> 

13.901 

12 

0  45  31.76 

9.1354 

N.  0  12    7.2 

15.600 

12 

2  28  42.75 

3.1986 

12  11  3f).9 

13.831 

]:) 

0  47  3<).28 

3.I3&3 

0  27  43.1 

15.597 

13 

2  30  54.75 

3.9015 

12  25  24.7 

13.759 

14 

0  49  40.80 

3.1353 

0  43  18.8 

15.593 

14 

2  33    0.93 

3.3045 

12  :39    8.0 

13.684 

15 

0  51  54.32 

9.1954 

0  58  54.1 

15.565 

15 

2  35  19.2<) 

9.2075 

12  52  46.8 

13.609 

10 

0  54     1.85 

9.1956 

1  14  29.0 

15.577 

10 

2  37  3l.a3 

3.3106 

13    0  21.1 

13.534 

17 

0  50    9.39 

9.1358 

1  30    3.4 

1.5U>69 

17 

2  39  44..56 

3.3137 

13  19  50.9 

13.457 

18 

0  58  HUM 

9.1360 

1  45  37.3 

15.559 

18 

2  41  57.48 

8.3168 

13  :«  KkO 

13J376 

11) 

1     0  24.51 

9.1364 

2    1  10.5 

15.547 

19 

2  44  10.58 

9.3199 

13  40  30.3 

13.998 

20 

1     2  3'i.ll 

9.1368 

2  10  42.9 

15.533 

20 

2  40  23.87 

9.2939 

13  59  51.8 

13.917 

21 

1     4  39.73 

9.1979 

2  32  14.5 

15.519 

21 

2  48  37..30 

9.2964 

14  13    2.3 

13.133 

22 

1     6  47.38 

9.1978 

2  47  45.2 

15.509 

22 

2  50  51.04 

9.2397 

14  26    7.8 

13.049 

23 

1    8  55.07 
TC 

9.1986 

rESDA 

N.  3    3  14.8 
Y2. 

15.484 

23 

2  53    4.92 
TH 

3.3339 

URSD. 

N.I 4  39    8.2 
^X  4. 

19.963 

0 

1  11    2.81 

9.1993 

N.  3  18  43.3 

15.466 

0 

2  55  18.91i 

9.9369 

N.I 4  52    3.4 

19.877 

1 

1  13  10.59 

9.1301 

3  34  10.7 

15.446 

1 

2  57  313.2(5 

9.8395 

15    4  5:}.4 

13.768 

2 

1   15  18.42 

9.1309 

3  49  30.8 

15.433 

2 

2  59  47.73 

3.2439 

15  17  38.0 

19.688 

3 

1  17  20.30 

9.1318 

4    5     1.5 

15.400 

3 

3    2    2.41 

3.2463 

15  30  17.2 

19.C07 

4 

1  19  34.24 

9.1338 

4  20  24.8 

15.376 

4 

3    4  17.'2<> 

3.2497 

15  42  50.9 

13.515 

5 

1  21  42.24 

3.1339 

4  35  40.0 

15.350 

5 

3    0  32.37 

2.3531 

15  55  19.0 

13.431 

6 

1  2:3  50.31 

9.1351 

4  51     6.8 

15.399 

0 

3    8  47.00 

9.8565 

10    7  41.4 

13.336 

7 

1  25  58.45 

3.1363 

5    6  25.3 

15.993 

7 

3  11    3.15 

3.3599 

10  19  58.1 

13.330 

8 

1  28    0.07 

3.1376 

5  21  42.0 

15.963 

8 

3  13  18.85 

9.2634 

10  32    9.0 

13.139 

{) 

1  30  14.97 

9.1390 

5  30  5(>.8 

15.931 

9 

3  15  34.7() 

9.2669 

10  41  13.9 

13.033 

10 

1  32  23.35 

9.1404 

5  52    9.7 

15.197 

10 

3  17  50.88 

9.2704 

10  Uk\  12.8 

li.939 

11 

1  34  31.82 

3.1418 

0    7  20.5 

15.169 

11 

3  20    7.21 

9.8738 

17    8    .5.7 

11.831 

12 

1  30  40.37 

3.1433 

0  22  29.2 

15.197 

12 

3  22  23.74 

2.8T73 

17  19  5.».r. 

11.798 

13 

1  38  49.02 

9.1450 

0  37  35.7 

15.089 

13 

3  24  40.48 

9^3608 

17  31  3:3.0 

11.633   , 

14 

I  40  57.77 

9.N67 

6  52  39.9 

15.050 

14 

3  20  57.44 

9.2844 

17  43    7.2 

11.516 

15 

1  43    0.03 

9.1485 

7    7  41.7 

15.010 

15 

3  29  14.01 

9.3679 

17  54  35.1 

11.413 

10 

1  45  15.59 

3.1503 

7  22  41.1 

14.968 

10 

3  31  31.99 

9.2913 

18    5  50.0 

11.304 

17 

1  47  24.00 

s.isaj 

7  37  37.9 

14.934 

17 

3  33  49.57 

2.2947 

18  17  11.0 

11.195  , 

18 

1  49  3:3.85 

3.1549 

7  52  32.0 

14.879 

18 

3  30   7.m 

9.9983 

18  28  20.0 

11.064   i 

19 

1  51  43.10 

3.1563 

8    7  23.4 

14.833 

19 

3  38  25.30 

9.3017 

18  39  21.7 

10.979   1 

20 

1  53  52.59 

9.1583 

8  22  12.0 

14.786 

20 

3  40  43.57 

9.3059 

18  50  10.7 

10.859  i 

21 

1  50    2.14 

3.1603 

8  30  57.7 

14.737 

21 

3  43     l.f)9 

9.3087 

19     1     4.8 

10.744   , 

2^2 

1  58  11.82 

3.1634 

8  51  40.4 

14.686 

22 

3  45  20.()l 

9.3131 

19  11  40.0 

10.639  : 

23 

2    0  21.(».3 

9.1647 

9    0  20.0 

14.634 

23 

3  47  39.44 

9U}I55 

19  22  20.3 

10.513 

24 

2    2  31.58 

9.1670 

N.  9  20  50.5 

14.581 

24 

3  49  58.47 

9.3189 

N.19  32  47.6 

10.306 
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GEBBNWICH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

Bigbt  AficeDSion. 

Difr.for 
IKinate. 

Doolination. 

Diff.for 
IMinate. 

Eoor. 

RightA8ceDsion. 

Plff.for 
1  Minute. 

DecUoation. 

DilLfor 
IHinnte. 

P 

EIDA^ 

"£  5. 

SUNDAY  7. 

Ii     m     8 

8 

C        1        n 

II 

1l       111        8 

8 

O         1         // 

// 

0 

3  49  58.47 

9.3189 

N.19  32  47.6 

10.396 

0 

5  44  21.29 

9.4907 

N.25  18  12.3 

3.799 

1 

3  52  17.71 

9.3993 

19  43    7.8 

10.977 

1 

5  46  46.54 

9.4908 

25  21  51.1 

3.571 

2 

3  54  37.15 

9J»57 

19  53  20.9 

10.157 

2 

5  49  1 1.79 

9.4908 

25  25  20.8 

3.419 

3 

3  56  56.79 

9.3990 

20    3  26.7 

10.036 

3 

5  51  37.04 

9.4907 

25  28  41.4 

3.967 

4 

3  59  16.63 

9.3393 

20  13  25.2 

9J114 

4 

5  54    2.28 

9.4906 

25  31  52.8 

3.114 

5 

4     1  36.67 

9.3356 

20  23  16.4" 

9.791 

5 

5  56  27.51 

9.4909 

25  34  55.1 

9.969 

6 

4    3  56.90 

9J388 

20  33    0.1 

9jm 

6 

5  58  52.71 

9.4198 

25  37  48.3 

9.810 

7 

4    6  17.32 

9.3499 

20  42  36.3 

9.541 

7 

6     1   17.89 

9.4194 

25  40  32.3- 

9.658 

8 

4    8  37.94 

9J459 

20  52    5.0 

9.415 

8 

6    3  43.04 

9.4188 

25  43    7.2 

9.506 

9 

4  10  58.75 

9.3484 

21     1  26.1 

9.987 

9 

6    6    8.15 

9.41S1 

25  45  373.0 

9.353 

10 

4  13  19.75 

9.3515 

21  10  39.5 

9.150 

10 

6    8  33.21 

9.4179 

25  47  49.6 

9.901 

11 

4  15  40.93 

9.3545 

21  19  45.2 

9.030 

11 

6  10  58.21 

9.4169 

25  49  57.1 

9.049 

12 

4  18    2.29 

9J575 

21  28  43.1 

8.900 

12 

6  13  23.15 

9.4159 

25  51  5.5J> 

1.897 

13 

4  20  23.a3 

9.3005 

21  37  33.2 

8.768 

13 

6  15  48.03 

9.4141 

25  53  44.7 

1.745 

14 

4  22  45.55 

9.3634 

21  46  15.3 

8.635 

14 

6  18  12.84 

9.4199 

25  55  24.9 

1.594 

15 

4  25    7.44 

9.3669 

21  54  49.4 

8.509 

15 

6  20  37.,58 

•9.4116 

25  56  56.0 

1.443 

16 

4  27  29.,50 

9.3691 

22    3  15.5 

8.368 

16 

6  23    2.23 

9.4101 

25  58  18.0 

1.999 

17 

4  29  51.73 

9.3719 

22  11  a3.6 

8.934 

17 

6  25  26.79 

9.4065 

25  59  31.0 

1.141 

18 

4  32  14.13 

9.3746 

22  19  43.6 

8.098 

18 

6  27  51.25 

9.4068 

26    0  34.9 

0.990 

19 

4  34  36.68 

9.3779 

22  27  45.4 

7.961 

19 

6  30  15.61 

9.4051 

26    1  29.8 

0.840 

20 

4  36  59.;«) 

9J798 

22  35  38.9 

7.893 

20 

6  32  39.86 

9.4039 

26    2  15.7 

0.689 

21 

4  39  22.26 

9.3894 

22  43  24.1 

7.684 

21 

6  35    3.99 

9.4019 

26    2  52.5 

0.539 

22 

4  41  45.28 

*  9.3848 

22  51     1.0 

7.546 

22 

6  37  28.00 

9J)999 

26    3  20.4 

0.390 

23 

4  44    8.44 

SA' 

9J879 

TURD. 

N.22  58  29.6 
A.Y  6. 

7.407 

23 

6  39  51.89 
M< 

9.3970 

DNDA 

N.26    3  39.3 
Y  8. 

0.941 

0 

4  46  31.74 

9.3895 

N.23    5  49.8 

7.966 

0 

6  42  15.64 

9.3947 

N.26    3  49.3 

+  0.093 

1 

4  48  55.18 

9.3918 

23  13    1.5 

7.194 

1 

6  44  39.25 

9.3993 

26    3  50.4 

-0.055 

2 

4  51  18.75 

9.3940 

23  20    4.7 

6.981 

2 

6  47    2.72 

9.3898 

26    3  42.7 

0.909 

3 

4  53  42.46 

9.3969 

23  26  59.3 

6.838 

3 

(>  49  26.03 

9JJ879 

26    3  26.1 

0.350 

4 

4  56    6.29 

9.3989 

23  33  45.3 

6.695 

4 

(>  51  49.18 

9.3845 

26    3    0.7 

0.497 

5 

4  58  30.24 

9.4001 

23  40  22.7 

6.559 

5 

6  54  12.17 

9.3818 

26    2  2a5 

0.643 

6 

5    0  54.30 

9.4019 

23  46  51.5 

6.408 

6 

()  56  35.00 

9.3790 

2(J     1  43.5 

0.789 

7 

5    3  18.47 

9.4038 

23  53  11.6 

6.969 

7 

6  58  57.65 

9.3760 

26    0  51.8 

0.934 

8 

5    5  42.75 

9.4056 

23  59  22.9 

6.115 

8 

7     1  20.12 

9.3799 

25  59  51.4 

1.078 

9 

5    8    7.14 

9.4079 

24    5  25.4 

5.968 

9 

7    3  42.40 

9.3698 

25  58  42.4 

1.999 

10 

5  10  31.62 

9.4087 

24  11  19.1 

5.899 

10 

7    6    4.49 

9.3666 

25  57  24.8 

1.365 

11 

5  12  56.19 

9.4109 

24  17    4.0 

5.674 

11 

7    8  26.:yj 

25  55  58.6 

1.508 

12 

5  15  20.84 

9.4115 

24  22  40.0 

5Ji96 

12 

7  10  48.09 

9.3599 

25  .54  23.8 

1.651 

13 

5  17  45.57 

9.4198 

24-28    7.1 

5JJ77 

13 

7  13    9.58 

9.3564 

25  52  40.5 

1.799 

14 

5  20  10.38 

9.4141 

24  »}  25.3 

5.999 

14 

7  15  30.86 

9.3598 

25  50  48.8 

1.939 

15 

5  22  a5.26 

9.4IS9 

24  38  34.6 

5.080 

15 

7  17  51.92 

9.3499 

25  48  48.7 

9.079 

16 

5  25    0.20 

9.4169 

24  43  34.9 

4.931 

16 

7  20  12.70 

9.3454 

25  46  40.2 

9.911 

17 

5  27  25.20 

9.4170 

24  48  26.3 

4.781 

17 

7  22  33.37 

9.3416 

25  44  23.4 

9.350 

18 

5  29  50.24 

9.4178 

24  53    8.6 

4.630 

18 

7  24  53.75 

9.3377 

25  41  58.2 

9.488 

19 

5  32  15.33 

9.4186 

24  57  41.9 

4.479 

19 

7  27  13.90 

9.3337 

25  39  24.8 

9.695 

20 

5  34  40.47 

9.4109 

25    2    6.1 

4.398 

20 

7  29  33.80 

9.3997 

25  36  43.2 

9.761 

21 

5.37    5.64 

9.4197 

25    6  21.3 

4.177 

21 

7  31  53.46 

9.3956 

25  33  53.5 

9.896 

22 

5  39  30.83 

9.4901 

25  10  27.4 

4.006 

22 

7  34  12.87 

9.3914 

25  30  55.7 

3.031 

23 

5  41  56.05 

9.4903 

25  14  24.4 

3.874 

23 

7  36  32.a3 

9.3179 

25  27  49.8 

3.165 

i  24 

5  44,21.29 

9.4907 

N.25  18  12.3 

3.799 

24 

7  38  50.93 

9.3198 

N.25  24  35.9 

3.998 
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VII. 


GKBEl^lVICH  MEAN  TIME. 


THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 


Hoar. 


BighiA^cension. 


Difllfor 
IMinnU. 


0 

I 

2 

3 

4 

5 

6 

7 

8 

9 
10 
11 
12 
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13.513 

15 

I()    0  59.08 

9.9437 

20  21  14.8 

9.491 

16 

14  22  47.76 

i.9:m 

11  35  28.0 

19.477 

16 

l(i    3  13.92 

9.9508 

20  30  37.1 

9.399 

17 

14  24  45.04 

1.9571 

11  47  55.5 

13.439 

17 

K;    5  29.18 

2.9578 

20  39  53.5 

9.223 

IS 

14  26  42.61 

1.9630 

12    0  20.7 

13.401 

18 

1()    7  44.86 

9.9649 

20  49    3.9 

9.1» 

19 

14  28  40.48 

1.9671 

12  12  43.() 

13.369 

19 

l(>  10    0.97 

9.9721 

20  58    8.2 

9.090 

20 

H30  38.66 

1.9783 

12  25    4.2 

13.333 

20 

16  12  17.51 

9.9799 

21     7    6.3 

8.917 

21 

14  32  37.15 

1.9775 

12  37  22.3 

12.381 

21 

16  14  34.47 

9.9863 

21  ]5  58.2 

8.812 

22 

14  34  35.96 

1.9837 

12  49  37.9 

13.936 

22 

16  16  51.86 

9iJ933 

21  24  43.7 

8.704 

23 

14  36  35.08 
THl 

1.9880 

JIISD^ 

S.13     1  .50.9 
LY  18. 

19.194 

23 

16  19    9.67 
SAl 

2.3003 

:URJ)A 

S.2I  33  22.7 
lY  20. 

8.596 

0 

14  38  34.52 

1.9934 

S.13  14    1.2 

12.149 

0 

IG  21  27.90 

9.3074 

S.21  41  55.2 

8.487 

1 

14  40  34.29 

1.9989 

13  2()    8.8 

13.104 

1 

16  23  4().56 

9.3145 

21  50  21.1 

8.375 

2 

14  42  34.39 

3.0043 

13  38  13.7 

12.057 

2 

16  26    5.(}4 

9.3316 

21  58  40.2 

8.969 

3 

14  44  34.81 

3.U098 

13  50  15.7 

12.009 

3 

16  28  25.15 

2.3387 

22    6  52.5 

8.148 

4 

14  46  35.57 

S.Ol.'-.o 

14    2  14.8 

11.960 

4 

16  30  45.08 

2.3356 

22  14  57.9 

6.033 

5 

14  48  36.68 

3.0213 

14   14  10.9 

11.009 

5 

16  33    5.42 

9.3425 

22  22  56.4 

7.915 

0 

14  50  38.13 

3.0371 

14  2()    3.9 

11.857 

() 

16  35  26.18 

9.3495 

22  30  47.7 

7.795 

7 

14  52  39.93 

9.0339 

14  37  riilS 

11.805 

7 

16  37  47.36 

2.3564 

22  38  31.8 

7.675 

8 

14  54  42.08 

9.0387 

14  49  40.5 

11.751 

8 

1()  40    8.95 

9.3633 

22  46    8.7 

7.553 

9 

14  56  44.58 

9.0447 

15     1  23.9 

11.696 

9 

16  42  30.96 

9.3702 

22  53  38.2 

7.430 

10 

14  58  47.44 

9.0507 

15  13    4.0 

11.639 

10 

K;  44  53.38 

9.3771 

23     1     0.3 

7.306 

11 

15    0  50.66 

9.0567 

15  24  40.(; 

11.581 

11 

16  47  16.21 

9.3838 

23    8  14.9 

7.179 

12 

15    2  54.25 

9.6638 

15  36  13.7 

11.522 

12 

16  49  :}9.44 

9.3906 

23  15  21.8 

7.051 

13 

15    4  58.20 

9.0689 

15  47  43.2 

11.463 

13 

1()  52    3.08 

2.3973 

23  22  21.0 

6.922   ; 

14 

15    7    2.52 

9.0759 

15  59    9.1 

11.401 

14 

16  .54  27.12 

9.4039 

23  29  12.4 

6.792   ' 

15 

15    9    7.22 

3.0815 

Uy  10  31.3 

11.338 

15 

16  5()  51.55 

9.4105 

2^\  35  56.0 

6.660   , 

16 

15  11   12.30 

9.0678 

16  21  49.7 

11.371 

16 

16  59  I6.:« 

2.4171 

23  42  31.6 

6.597   1 

17 

15  13  17.76 

9.0943 

16  3.3    4.2 

11.308 

17 

17     1  41.60 

9.4336 

23  48  59.2 

6.391   1 

18 

15  15  23.60 

3.1006 

16  44  14.7 

11.142 

18 

17    4     7.21 

9.4301 

l>;i  55  18.6 

6.954 

19 

15  17  29.83 

9.1071 

16  55  21.2 

11.074 

19 

17    6  a3.21 

9.4364 

2 1     1  29.7 

6.117 

20 

15  19  36.45 

9.1135 

17    6  23.(; 

11.004 

20 

17    8  59.58 

9.4497 

2\    7  32.6 

5.978 

21 

15  21  43.45 

9.1300 

17  17  21.7 

10.1133 

21 

17  11  2().33 

9.4469 

2i  13  27.1 

5.837 

22 

15  23  50.85 

9.1367 

17  28  15.5 

10.861 

22 

17  13  53.45 

9.4551 

2i  19  13.1 

5.696 

23 

15  25  58.05 

9.1333 

17  39    .5.0 

10.788 

23 

17  16  20.94 

9.4619 

21  24  50.6 

5.559 

24 

15  28    6.85 

9.1400 

S.17  49  50.1 

10.713 

24 

17  18  48.79 

9.4679 

S.'M  30  19.4 

5.407 
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GREENWICH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECT.TNATION. 

Hour. 

Riglit  Ascension. 

Dlitfor 
IKinate. 

Declination. 

Dlffifor 
1  Minute 

Hoar. 

Right  Ascension. 

Difl:  for 
1  Minute. 

Deolination. 

Diff-for 
1  Minute. 

SI 

JNDAl 

r  21. 

TUESDAY  23. 

li     m      s 

B 

0    /   // 

1$ 

h     m      B 

B 

0       #      // 

// 

0 

17  18  48.79 

2.4673 

S.24  30  19.4 

5.407 

0 

19  22    1.68 

2.6142 

S.25  43  34.9 

3.613 

1 

17  21  17.00 

9.4733 

24  35  39.5 

5.969 

1 

19  24  38.52 

2.6137 

25  40  52.8 

3.790 

ti 

17  2:3  45.57 

3.4790 

24  40  50.8 

6.115 

2 

19  27  15.32 

3.6130 

25  38    0.1 

3.967 

3 

17  26  14.48 

2.4847 

24  45  53.3 

4.967 

3 

19  29  52.08 

3.6139 

25  34  56.8 

3.143 

4 

17  28  43.73 

S.4903 

24  50  46.8 

4.817 

4 

19  32  28.79 

3.6112 

25  31  43.0 

3.318 

5 

17  31  13.32 

3.4959 

24  55  31.3 

4.665 

5 

19  35    5.43 

2.6101 

25  28  18.7 

3.493 

r> 

17  3:3  43.24 

3.5014 

25    0    6,6 

4.513 

6 

19  37  42.00 
19  40  18.49 

2.6088 

25  24  43.8 

3.668 

7 

17  36  13.49 

9.5067 

25    4  32.8 

4.360 

7 

2.6074 

25  20  58.5 

3.843 

8 

17  38  44.05 

2.5119 

25    8  49.8 

4.905 

8 

19  42  54.89 

2.6050 

25  17    2.7 

4.017 

i> 

17  41  14.92 

9.5171 

25  12  57.4 

4.049 

9 

19  45  31.20 

2.6043 

25  12  56.5 

4.190 

10 

17  43  46.10 

3.5993 

25  16  55.7 

3.893 

10 

19  48    7.40 

3.6023 

25    8  39.9 

4.369 

11 

17  46  17..59 

3.5973 

25  20  44.6 

3.735 

11 

19  50  43.48 

9.6003 

25    4  13.0 

4.535 

12 

17  48  49.37 

3.5390 

25  24  23.9 

3.575 

12 

19  53  19.44 

2.5989 

24  59  35.7 

4.707 

13 

17  51  21.43 

2.5367 

25  27  5:3.6 

3.415 

13 

19  55  55.27 

8.5960 

24  54  48.1 

4.878 

\  u 

17  53  5:3.78 

2.5414 

25  31  13.7 

3.955 

14 

19  58  30.96 

3.5937 

24  49  50.3 

5.048 

15 

17  56  26.40 

9.5458 

25  34  24.2 

3.093 

15 

20     1    6.51 

3.5913 

24  44  42.3 

5.218 

IG 

17  58  59.28 

2.5503 

25  37  24.9 

9.929 

16 

20    3  41.90 

3.5885 

24  39  24.1 

5.387 

17 

18     1  32.42 

3.5544 

25  40  15.7 

9.764 

17 

20    6  17.13 

3.5857 

24  33  55.8 

5.555 

18 

18    4    5.81 

3.5585 

25  42  56.6 

9.599 

18 

20    8  52.19 

3JS838 

24  28  17.5 

5.729 

ID 

18    6  39.44 

3.5635 

25  45  27.6 

9.434 

19 

20  11  27.07 

9.5798 

24  22  29.2 

5.888 

20 

18    9  13.31 

3.5663 

25  47  48.7 

9.967 

20 

20  14    1.77 

9.5767 

24  16  30.9 

6.055 

21 

18  11  47.40 

3.5700 

25  49  59.7 

9.099 

21 

20  16  36.28 

9.5735 

24  10  22.6 

6.221 

22 

18  14  21.71 

3J)736 

25  52    0.6 

1.931 

22 

20  19  10.59 

9.5701 

24    4    4.4 

6.384 

23 

18  16  56.23 
M< 

9.5771 

3NDA^ 

S.25  53  51.4 
I  22. 

1.769 

23 

20  21  44.69 
WEE 

9.5667 

>NESD 

S.23  57  36.5 
AY  24. 

6J>46 

0 

18  19  30.96 

3.5804 

S.25  55  32.0 

1.599 

0 

20  24  18.59 

9.5639 

S.23  50  58.9 

6.708 

] 

18  22    5.88 

3.5835 

25  57    2.4 

1.421 

1 

20  26  52.27 

9.5595 

23  44  11.6 

6.869 

2 

Id  24  40.98 

3.5865 

25  58  22.5 

1.950 

2 

20  29  25.73 

9.5557 

23  37  14.6 

7.029 

3 

IS  27  16.26 

3.5894 

25  59  32.4 

1.078 

3 

20  31  58.95 

3.5518 

23  30    8.1 

7.187 

4 

18  29  51.71 

3.5991 

26    0  31.9 

0.906 

4 

20  34  31.94 

3.5478 

23  22  52.1 

7.345 

5 

\S  32  27.31 

3.5946 

26     1  21.1 

0.733 

5 

20  37    4.69 

3.5437 

23  15  26.7 

7.601 

6 

18  35    3.06 

3.5970 

26     1  .59.9 

0.559 

6 

20  39  37.19 

9.5396 

23    7  52.0 

7.656 

7 

18  37  38.95 

9.5999 

26    2  28.2 

0.385 

7 

20  42    9.44 

9.5354 

23    0    8.0 

7.810 

8 

18  40  14.97 

3.6014 

26    2  46.1 

0.211 

8 

20  44  41.43 

3.5311 

22  52  14.8 

7.963 

9 

18  42  51.12 

3.6034 

26    2  53.5 

-0.036 

9 

20  47  13.17 

9.5967 

22  44  12.4 

8.115 

10 

18  45  27.38 

3.6059 

2()    2  50.4 

+  0.140 

10 

20  49  44.64 

9.5399 

22  36    1.0 

8.265 

11 

18  48    3.74 

S.6068 

2()    2  36.7 

0.316 

11 

20  52  15.83 

3.5176 

22  27  40.6 

8.414 

12 

18  .50  40.20 

3.6083 

26    2  12.5 

0.492 

12 

20  54  46.75 

8.5130 

22  19  11.3 

8.562 

13 

18  53  16.74 

3.6097 

26     1  37.7 

0.668 

13 

20  57  17.39 

9.5083 

22  10  a3.2 

8.708 

14 

18  55  53.:36 

9.6109 

26    0  52.3 

0.844 

14 

20  59  47.74 

2.5035 

22    1  46.3 

8.853 

15 

18  58  30.05 

9.6119 

25  59  56.4 

1.021 

15 

21     2  17.81 

3.4987 

21  52  50.8 

8.996 

10 

10     1     6.79 

9.6127 

25  58  49.8 

1.198 

16 

21     4  47.59 

9.4938 

21  43  46.8 

9.138 

17 

19    3  43.58 

9.6135 

25  57  32.6 

1.375 

17 

21     7  17.07 

8.4689 

21  34  34.2 

9.280 

18 

19    6  20.41 

9.6141 

25  56    4.8 

1.552 

18 

21     9  46.26 

3.4840 

21  25  13.2 

0.419 

■   19 

19    8  57.27 

9.6145 

25  54  26.4 

1.729 

19 

21  12  15.15 

3.4789 

21   15  43.9 

9.557 

1  20 

19  11  34.15 

9.6147 

25  52  37.3 

1.906 

20 

21  14  4:3.73 

2.4738 

21     6    6.4 

9.693 

21 

19  14  11.04 

9.6148 

25  50  37.6 

2.083 

21 

21  17  12.00 

3.4687 

20  56  20.7 

9.899 

22 

19  16  47.93 

9.6147 

25  48  27.3 

2.260 

22 

21  19  39.97 

3.4636 

20  46  26.9 

9.962 

1  23 

19  19  24.81 

9.6146 

25  46    6.4 

2.437 

23 

21  22    7.63 

3.4583 

20  36  25.2 

10.094 

1  24 

19  22    1.68 

9.6142 

S.25  43  34.9 

2.613 

24 

21  24  34.97 

3.4531 

S.20  26  15.6 

10.295 
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GREENWICH  MEAN  TIME. 

THE  MOON'S  EIGHT  ASCENSION  AND  DECLINATION. 

Hoar. 

Right  A.8oenaion. 

Diff.  for 
IMloato. 

Declination. 

Diflf.for 
1  Minate. 

Hour. 

RightABoension. 

Difllfor 
IMinnto. 

DeolinaUon. 

Diilfor 
1  Minute. 

THI 

JRSDJ 

LY  25. 

SATURDAY  27. 

Ii     m      8 

■ 

Of// 

// 

h    m      8 

8 

0      1      '/ 

// 

0 

21  24  34.97 

9.4531 

S.20  26  15.6 

10.925 

0 

23  16  17.60 

2.2121 

S.  10  15  29.6 

14.597 

1 

21  27    2.00 

2.4478 

20  15  58.2 

10.354 

1 

23  18  30.20 

2.9081 

10    0  52.2 

14.648  ; 

2 

21  29  28.71 

9.4435 

20    5  .33.1 

10.482 

2 

23  20  42.57 

2.2042 

9  46  11.8 

14.697  ' 

3 

21  31  55.10 

9.4379 

19  55    0.4 

10.608 

3 

23  22  54.71 

2.2004 

9  31  28.5 

14.746   ' 

4 

21  34  21.17 

9.4318 

19  44  20.2 

10.732 

4 

23  25    6.(i2 

2.1967 

9  16  42.3 

14.793  1 

5 

21  36  46.92 

9.4Q65 

19  a3  32.6 

10.854 

5 

23  27  18.31 

2.1929 

9    1  5.3.3 

14.838  i 

6 

21  39  12.35 

9.4212 

19  22  37.7 
19  n  35.5 

10.976 

6 

23  29  29.77 

2.1892 

8  47    1.7 

14.8S9 

7 

21  41  37.46 

2.4158 

11.096 

7 

23  31  41.02 

2.1857 

8  32    7.5 

14.924 

8 

21  44    2.24 

2.4103 

19    0  26.2 

11.213 

8 

23  33  52.06 

2.1822 

8  17  10.8 

14.964 

y 

21  46  26.70 

2.4049 

18  49    9.9 

11.329 

9 

23  36    2.88 

2.1787 

8    2  11.8 

15.003 

10 

21  48  50.83 

2.3995 

18  37  46.7 

11.444 

10 

23  38  13.50 

2.1754 

7  47  10.5 

15.041 

11 

21  51  14.64 

2.3941 

18  26  16.6 

11.558 

11 

23  40  23.93 

9.1722 

7  32    6.9 

15.077 

12 

21  5:3  38.12 

2.3887 

18  14  39.7 

11.670 

12 

23  42  34.17 

2.1690 

7  17     1.2 

15.112 

13 

21  56    1.28 

2.3832 

18    2  56.2 

11.780 

13 

23  44  44.21 

2.1658 

7     1  5^?.5 

15.144  ^ 

14 

21  58  24.11 

2.3778 

17  51     6.1 

11.868 

14 

23  46  54.07 

2.1628 

6  46  43.9 

15.176  i 

15 

22    0  46.62 

2.3794 

17  39    9.6 

11.995 

15 

23  49    3.75 

2.1599 

6  31  32.4 

15.207 

16 

22    3    8.80 

9U3670 

17  27    6.7 

13.100 

16 

23  51  13.26 

2.1570 

6  16  19.1 

15.935 

17 

22    5  30.66 

9.3617 

17  14  57.6 

12.203 

17 

2:3  5.3  22..59 

9.1541 

6     I     4.2 

15.261 

18 

22    7  52.20 

2.3563 

17    2  42.3 

12.305 

18 

2:3  .55  31.75 

2.1513 

5  45  47.8 

15.286 

19 

22  10  13.42 

2.3510 

16  50  21.0 

12.405 

19 

23  57  40.75 

2.1487 

5  30  29.9 

15.311    1 

20 

22  12  34.32 

2.3456 

\G  37  5.3.7 

12.504 

20 

23  59  49.60 

2.1402 

5  15  10.5 

15.334 

21 

22  14  54.61) 

9.3403 

16  25  20.5 

12.601 

21 

0     1  58.29 

2.1436 

4  59  49.8 

15.355 

22 

22  17  15.15 

2.3350 

16  12  41.6 

13.696 

22 

0    4    6.83 

2.1412 

4  44  27.9 

15.374 

23 

22  19  35.09 
Fl 

2.3298 

S.15  59  57.0 
'  26. 

12.790 

23 

0    6  15.23 

sc 

9.1389 

rNDA^ 

S.  4  29    4.9 
:  28. 

15.393 

0 

22  21  54.72 

2.3246 

S.15  47    6.8 

12.882 

0 

0    8  2.3.50 

9.1367 

S.  4  13  40.8 

15.410 

1 

22  24  14.04 

2.3194 

15  34  11.2 

12.972 

1 

0  10  31.63 

9.1344 

3  58  15.7 

15.425 

2 

22  26  33.05 

2.3149 

15  21  10.2 

13.061 

2 

0  12  39.63 

9.1322 

3  42  49.8 

15.438 

3 

22  28  51.74 

9.3090 

15    8    3.9 

13.148 

3 

0  14  47.50 

9.1302 

3  27  23.1 

15.451 

4 

22  31  10.13 

9.3039 

14  54  52.5 

13.233 

4 

0  16  55.26 

2.1283 

3  11  55.6 

15.463 

5 

22  33  28.21 

9.2988 

14  41  36.0 

13.317 

5 

0  19    2.90 

2.1264 

2  56  27.5 

15.473 

G 

22  35  45.99 

2.2938 

14  28  14.5 

13.398 

6 

0  21  10.43 

9.1246 

2  40  58.9 

15.481 

7 

22  38    3.47 

2.9889 

14  14  48.2 

13.478 

7 

0  2:3  17.85 

2.1229 

2  25  29.8 

15.488 

8 

22  40  20.66 

2.2840 

14     1  17.1 

13.557 

8 

0  25  25.18 

2.1213 

2  10    0.3 

].'S.493 

9 

22  42  37.55 

2.9791 

13  47  41.3 

13.635 

9 

0  27  32.41 

9.1197 

1  54  30.6 

15.497 

10 

22  44  54.15 

9.2749 

13  34    0.9 

13.711 

10 

0  29  39.55 

2.1183 

1  39    0.7 

l.'i.OOO 

]] 

22  47  10.46 

9.9694 

13  20  16.0 

13.784 

11 

0  31  40.61 

2.1169 

1  23  30.6 

15.502 

12 

22  49  26.48 

2.9647 

13    6  26.8 

13.856 

12 

0  3:3  53.58 

9.1156 

1    8    0.5 

15.502  1 

13 

22  51  42.22 

2.2600 

12  52  ;33.3 

13.927 

13 

0  36    0.48 

9.1144 

0  52  30.4 

15.501   1 

14 

22  53  57.68 

9.9553 

12  38  a5.6 

13.996 

14 

0  38    7.31 

2.1139 

0  37    0.4 

15.498  ' 

15 

22  56  12.86 

9.2507 

12  24  a3.8 

14.063 

15 

0  40  14.07 

9.1192 

0  21  30.7 

15.493   1 

ir> 

22  58  27.77 

2.24^ 

12  10  28.0 

14.129 

16 

0  42  20.77 

2.1112 

S.  0    6    1.3 

15.488  '. 

17 

23    0  42.41 

2.2417 

11  56  18.3 

14.192 

17 

0  44  27.41 

2.1103 

N.  0    9  27.8 

15.482 

18 

23    2  56.78 

2.9372 

11  42    4.9 

14.254 

18 

0  46  34.00 

9.1095 

0  24  56.5 

15.473   1 

19 

23    5  10.88 

2.2329 

1 1  27  47.8 

14.316 

19 

0  48  40.55 

9.1088 

0  40  24.6 

15.463   1 

20 

23    7  24.73 

9.2287 

11  13  27.0 

14.376 

20 

0  50  47.06 

2.1081 

0  55  5>.l 

15.4:.2 

21 

23    9  38.:32 

2.^244 

10  59    2.6 

14.434 

21 

0  ,52  53.52 

2.1074 

1  11  18.9 

15.440   1 

22 

23  11  51.66 

2.2203 

10  44  34.9 

14.489 

22 

0  54  59.95 

2.1070 

1  26  44.9 

1.'>.437 

2) 

2:3  14    4.75 

2.2102 

10  30    3.9 

14.544 

23 

0  57    6.36 

9.1066 

1  42  10.1 

15.412  ' 

24 

23  16  17.60 

9.9191 

S.10  15  29.6 

14.597 

24 

0  59  12.74 

9.1062 

N.  1  57  34.3 

15.395  1 
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GREENWICH  MEAN  TIME. 


THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 


■Hour. 


RlgbtAacensinn. 


Diftfor 
I  Kinate. 


Declination. 


DUE  for 
1  Mlnote. 


Hour. 


SixhtAscension. 


Bill:  for 
IMinnto. 


DecUoation. 


due:  for 
IMiDnto. 


0 
I 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

m 

17 
18 
19 
20 
21 
22 
23 
24 


MONDAY  29. 


h     m     B 

8 

0 

0  59  12.74 

9.1009 

N.  1  57  34.3 

15J95 

1 

1     1  19.10 

9.1059 

2  12  57.5 

16.377 

2 

1    3  25.45 

9.1058 

2  28  19.6 

15.359 

3 

1    5  31.80 

9.1057 

2  43  40.0 

15.339 

4 

1    7  38.14 

9.1057 

2  59    0.3 

15J17 

5 

1    9  44.48 

9.1057 

>  3  14  18.7 

1&.995 

6 

1  11  50.a3 

9.1058 

3  29  35.7 

15.971 

7 

1  13  57.18 

9.1060 

3  44  51.2 

15.945 

8 

1  16    3.55 

9.1063 

4    0    5.1 

15.918 

9 

1  18    9M 

9.1067 

4  15  17.4 

15.191 

10 

1  20  16.35 

9.1071 

4  30  28.0 

15.189 

11 

1  22  22.79 

9,1077 

4  45  36.8 

15.130 

12 

1  24  29.27 

9.1083 

5    0  43.6 

15  J0I9S 

13 

1  26  35.79 

9.1090 

5  15  48.5 

15.065 

14 

1  28  42.35 

9.1097 

5  30  51.4 

15.031 

15 

1  30  48J)5 

9.1104 

5  45  52.2 

14.995 

\6 

1  32  55.G0 

9.1119 

6    0  50.8 

14.968 

17 

1  35    2;h0 

9.1199 

6  15  47.2 

lijoao 

18 

1  37    9.0G 

9.1133 

6  30  41.2 

14.880 

19 

1  39  15.e9 

9.1  H4 

()  45  32.8 

14.839 

20 

1  41  22.79 

9.1155 

7    0  21.9 

14.797 

21 

1  43  29.75 

9.II67 

7  15    8.4 

14.753 

22 

1  45  36.79 

9.1181 

7  29  52.3 

14.709 

23 

1  47  43.92 

9.1195 

N.  7  44  3:3.5 

14.663 

TUESDAY  30. 


N, 


1  49  51.13 

9.1909 

1  51  58.'<3 

9.1934 

1  54    5.82 

9.1339 

1  56  13.30 

9.1356 

1  58  20.89 

9.1973 

2    0  28.58 

9.1991 

2    2  36.38 

9.1309 

2    4  44.29 

8.1338 

2    6  52.32 

9.1348 

2    9    0.47 

9.1388 

2  11    8.74 

9.1388 

2  13  17.J3 

9.1409 

2  15  25.65 

9.1439 

2  17  34.31 

9.1454 

2  19  43.10 

9.1477 

2  21  52.03 

9.1501 

2  24    1.11 

9.1595 

2  26  10;i3 

9.1549 

2  28  19.70 

9.1574 

2  30  29.22 

9.1600 

2  32  38.90 

9.1697 

2  34  48.74 

9.1653 

2  36  58.74 

9.1680 

2  39    8.90 

9.1708 

2  41  19.<!3 

9.1738 

7  59  11.9 

8  13  47.4 
8  28  20.0 
8  42  49.5 

8  57  15.9 

9  11  39.2 
9  25  59.2 
9  40  15.8 
9  54  29.1 

10  8  38.9 
10  22  45.2 
10  36  47.8 

10  50  46.7 

11  4  41.8 
1 1  18  a3.i 
11  32  20.5 
11  46    3.9 

11  59  43.2 

12  13  18.3 
12  26  49.2 
12  40  15.8 

12  53  38.1 

13  6  55.9 
13  20    9.2 

N.13  a3  17.9 


14.616 
14.667 
14.517 
14.466 
14.414 
14.361 
14.305 
14.949 
14.199 
14.134 
14.074 
14U)19 
13.950 
13.887 
13.833 
13.757 
13.689 
13.690 
13.550 
13.479 
13.407 
13.334 
13.959 
13.183 
13.106 


WEDNESDAY,  JULY  1. 


h    m     ■ 
2  41  19.23 


9.1736    N.13  33  17.9        13.106 


PHASES  OF  THE  MOON. 


0  New  Moon 
J)  First  Quarter 
O  Full  Moon 
<r    Last  Quarter  . 


June 


d  h  m 

6  4  26.2 

14  0  33.9 

21  17  12.1 

28  II  15.9 


C   Apogee. 
C   Perigee. 


June 


d 
13 
25 


12.0 
16.8 
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XIII. 


GEEBNWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

1 

Name  and  Direction 
of  Otjcct. 

Noon. 

P.L. 

of 

Diff. 

lllb. 

P.L. 
of 
Diflf. 

Vlh. 

P.L. 

of 

Diff. 

ix»«. 

119  54  25 
73  41  53 
39    6  30 
:«  3:1  42 
62  21     1 

P.L. 

of 

DiiT. 

.«6' 
3148 
2713 
9663 
9589  ; 

1 

Aiitai^s 

GrAqiiilte 

Fomalliniit 

Vewus 
Sun 

W. 
W. 

vv. 

E. 
E. 

O         /         // 

114  35  55 
m  22  15 
34  22  19 
38  26  22 
67  r9    9 

9991 
3198 
9831 
9659 
9579 

116^22    7 
70  48  26 
a5  56    7 
36  48  47 
65  r)9  45 

9993 
3180 
9786 
9660 
9580 

118    8  17 
72  14  59 
37  30  53 
35  11  14 

04    0  22 

9994 
3163 
9747 
9661 
9581 

2 

o  AquilsB 
Fomalhaiit 
«  Pegasi 

Son 

W. 

w. 
w. 

E. 

81     0    7 
47  13  59 
34  22  12 
54    4  43 

3101 
9609 
3891 
9591 

82  28  16 
48  52  51 
35  35  41 
52  25  36 

3096 
9588 
3756 
9593 

83  56  30 
50  32    2 
36  51  29 
50  46  32 

3094 
9576 
3641 
9596 

85  24  47 
52  11  30 
38    9  19 
49    7  32 

3093 
9566  1 
3541   ' 
9600 

3 

a  AquiliB 

Fomalhaiit 

aPegiiBi 

Sun 

VV. 
W. 
VV. 
E. 

92  45  54 
60  31  41 
45    2  10 
40  53  46 

3110 
9535 
3197 
9690 

94  13  51 
(i2  12    5 
46  28  23 
39  15  18 

3119 
9533 
3159 
9695 

95  41  38 
a3  52  32 
47  55  30 
37  36  57 

3199 
9531 
3111 
9630 

97    9  13 
65  a3    2 
49  23  26 
35  58  43 

3139 
953!   1 
3076 
9635  ' 

4 

aAquilffi 
Fomalhaiit 
a  Pegasi 
Sun 

VV. 
W. 
VV. 
E. 

104  23    5 
73  55  18 
56  52  21 
27  49  35 

3999 
9540 
9955 
9669 

105  48  48 
75  35  35 
58  23  30 
26  12  13 

3943 
9544 
9940 
9677 

107  14    6 
77  15  47 
59  54  58 
24  35    2 

3068 
9549 
9997 
9684 

108  38  55 
78  55  52 
61  26  42 
22  58     I 

3994 
9554 

9917 
9693 

7 

Sun 

Reguliis 

Spica 

VV. 
E. 
E. 

10  13  39 
61  51     7 
115  54  19 

9939 
9617 
9694 

II  45    9 

60  12  35 

114  15  56 

9950 
9631 
9635 

13  16  25 

58  34  22 

112  37  49 

9961 
9644 
9647 

14  47  27 
56  56  27 

1 10  59  58 

9979 
9657 
9660 

8 

Sun 

Regiilua 

Spica 

W. 
E. 
E, 

22  18  46 

48  51  27 

102  54  54 

3038 
9797 
9799 

23  48  12 

47  15  2:5 

101   18  44 

3051 
9749 
9735 

25  17  22 
45  39  39 
99  42  51 

3065 
9756 
9748 

26  46  14 
44    4  14 
98    7  15 

3079 
9779 
9760 

9 

Sun 

Regiihig 

Spica 

W. 
E. 
E. 

34    6  24 
36  12    7 
90  13  25 

3147 
9848 
9894 

35  33  37 
34  38  41 

88  39  28 

3160 
9864 
9837 

37    0  34 
:J3    5  36 

87    5  48 

3174 
9880 
9849 

38  27  14 
31  32  52 
85  32  24 

3187 
9898 
9809 

10 

Sun 
Pollux 
Spica 
Autarefi 

VV. 
W. 
E. 
E. 

45  36  47 

13    7  20 

77  49  17 

123  43  28 

3949 
9965 
9990 

9916 

47     1  58 

14  37  51 

76  17  24 

122  11  2i) 

3961 
9985 
9939 
9996 

48  26  55 

16    8  22 

74  45  46 

120  39  43 

3973 
9985 
9949 
9936 

49  51  38 

17  38  53 

73  14  21 

119    8  10 

3964 
9988 
9954 
9946 

11 

Sun 
Pollux 
Spica 
Antares 

VV. 
W. 
E. 
E. 

56  52    4 

25  10  30 

65  40  36 

111  33  28 

3336 
3008 
3004 
9993 

58  15  34 

26  40  33 

64  10  28 

110    3    5 

3345 
3013 
3013 
3001 

59  38  51 

28  10  30 

.  62  40  31 

108  32  53 

3354 
3018 
3099 
3008 

61     2    3 

29  40  20 

61  10  45 

107    2  50 

3369 
3093 
3030 
3016 

12 

Sun 

Pollux 
Spica 
A 11  tares 

W. 
W. 
E. 
E. 

67  55  34 
37    7  50 
53  44  28 

99  34  49 

3398 
3050 
3069 
3048 

69  17  53 
38  37     I 
52  15  40 
98    5  3(5 

3404 
3065 
3075 
3053 

70  40    5 
40    6    6 
50  47    0 
96  36  29 

3409 
3059 
3089 
3058 

72    2  11 
41  35    6 

49  18  28 
95    7  28 

3415 
3069 
3088 
3069 

1 

13 

Sun     * 
Pollux 
Spica 
Antares 

VV. 
W. 
E. 
E. 

78  51  30 
48  59    8 
41  57  33 
87  43  33 

3431 
3075 
3114 
3078 

60  13  12 
50  27  48 
40  29  41 
86  14  5(i 

3433 
3076 
3119 
3080 

81  34  51 
51  56  27 
39    1  54 
84  46  22 

3434 
3078 
3194 
3081 

82  56  2.) 
5,3  25    4 
37  34  13 

83  17  49 

3435 
3078 
3199 
3089 
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GBEENV\riCH  MEAN  TIME. 

LUNAR  DISTANCES. 

P.L. 

PL. 

P.L. 

1 
P.L.   ; 

Name  and  Direction 
of  Object. 

Miduight. 

of 
Biff. 

XVh. 

of 
Diff. 

9300 

XV111»» 
125  12  32 

of 
Diff. 

2102 

XX1»'. 

Diff. 

1 

1 

All  tares 

W. 

12f  40  30 

0998 

123  2(i33 

126  5^  28 

9305 

a  AquilsB 

W. 

75    9    5 

3135 

76  36  32 

3194 

78    4  13 

3114 

79  32    5 

3106 

Fomalliant 

w. 

40  42  5*i 

9685 

42  19  52 

9660 

43  57  26 

2638 

45  35  30 

9619 

Venus 

E. 

31  50  12 

9663 

:K)  18  43 

9666 

28  41   17 

9667 

27    3  53 

9669 

Sow 

E. 

GO  41  41 

9583 

59    2  23 

9585 

57  23    7 

2587 

55  43  54 

9588 

2 

aAqiiitie 

W. 

m  53    5 

3093 

88  21  23 

3096 

89  49  38 

3099 

91   17  49 

3104 

Fomalliant 

W. 

53  51   P2 

9557 

55  31     6 

9550 

57  11   10 

9544 

.58  51  22 

9533 

a  Pegasi 

VV. 

31)  28  58 

3451 

40  50  14 

3376 

42  12  58 

3309 

43  36  .59 

3249 

Sun 

E. 

47  28  37 

9603 

45  49  46 

9607 

41   II     0 

2611 

42  32  20 

9615 

3 

a  Aqiiilie 

VV. 

08  3()  35 

3153 

100    3  41 

3168 

101  30  29 

3183 

10*2  .56  58 

3202 

FomalhaiU 

W. 

67  13  32 

S531 

68  54    2 

9533 

70  34  30 

9534 

72  14  56 

9537 

a  Pegn^i 

W. 

50  52    5 

3045 

52  21  22 

3018 

5.3  51   13 

9993 

.55  21  34 

9973 

Sun 

E. 

34  20  30 

9641 

32  42  37 

9648 

31     4  47 

2655 

29  27    6 

9662 

4 

a  Aqiijlie 

W. 

no    3  14 

339-i 

111  27    0 

3353 

1 12  50  10 

3386 

114  12  42 

3422 

Fomalhaiit 

W. 

80  35  50 

9560 

62  15  40 

9567 

8.3  55  20 

2574 

85  34  50 

9582 

a  Pegasi 

W. 

G2  58  39 

9909 

64  30  47 

9901 

G6    3    4 

9897 

67  .35  27 

9893 

Sun 

E. 

21  21  12 

9709 

19  44  35 

9711 

18    8  10 

9731 

16  31  58 

9733 

7 

Sun 

VV. 

16  18  15 

9965 

17  48  47 

9997 

19  19    3 

3010 

20  49    3 

3024 

• 

Re^uliis 
Spica 

E. 

55  18  50 

9671 

5:3  41  31 

9685 

52    4  31 

9699 

50  27  50 

9713 

E. 

109  22  24 

9679 

107  45    6 

9681 

10<i    8    5 

9697 

104  31  21 

9710 

8 

Suif 

W. 

28  14  49 

3003 

29  43    7 

3106 

31  II     9 

3119 

32  38  55 

3133 

Regulus 
Spica 

E. 

42  29    9 

9787 

40  54  24 

9801 

39  19  58 

9818 

37  45  53 

2832 

E. 

96  31  55 

9774 

94  5(J  .53 

9786 

93  22    7 

9799 

91  47  38 

9811 

1> 

Sun 

W. 

39  53  39 

3900 

41  19  48 

3913 

42  45  42 

3995 

44  11  22 

3937 

Regulus 
Spica 

E. 

30    0  31 

9916 

28  28  3:3 

9935 

2f)  56  59 

9954 

25  25  49 

9974 

E. 

83  59  16 

9873 

82  26  2.3 

9886 

80  53  46 

9898 

79  21  24 

9909 

10 

Sun 

VV. 

51  16    8 

3995 

52  40  25 

3306 

51     4  30 

3316 

55  28  23 

3326 

Pollux 

VV. 

19    9  21 

9990 

20  3!)  4() 

9994 

22  10    (J 

2998 

23  40  21 

30(13 

Spica 

E. 

71  43  10 

9964 

70  12  12 

9975 

68  41  28 

9985 

67  10  56 

9991 

Autares 

E. 

117  36  50 

99£6 

116    5  42 

9965 

114  34  46 

9974 

113    4     1 

2984 

,  II 

Sun 

W. 

62  25    3 

3371 

63  47  5.3 

3378 

65  10  35 

3386 

m  33  8 

3392 

1 

Pollux 

VV. 

31   10    4 

3030 

32  39  40 

3034 

31    9  10 

3040 

35  38  a3 

30J5 

Spica 

E. 

59  41  10 

3039 

58  II  45 

3047 

56  42  30 

3054 

.55  13  24 

3062 

Aotares 

E. 

105  3*2  57 

3033 

101    3  13 

102  33  37 

3a% 

101     4     9 

3013 

12 

Suif 

VV. 

73  24  1 1 

3418 

74  46    7 

342:1 

76    7  58 

3426 

77  29  45 

3428 

Pollux 

VV. 

43    4    2 

3066 

44  32  53 

3069 

46     1  41 

3071 

47  30  2() 

3073 

Spira 

E. 

47  50    4 

3094 

46  21  47 

3009 

44  53  36 

3104 

43  25  31 

3110 

Antnres 

E. 

93  38  32 

3066 

9*2    9  41 

3070 

90  40  55 

3073 

89  12  12 

3070 

13 

Sun 

VV. 

84  18    6 

3438 

85  ;39  42 

3435 

87     1    19 

3434 

88  22  ,57 

34.33 

Pollux 

VV. 

54  53  41 

3078 

56  22  18 

3077 

.57  50  5<» 

3076 

,59  19  35 

3075 

Spica 

E. 

'M    6  38 

3133 

34  .39    8 

3138 

.33  11  44 

3142 

31  44  25 

3148 

Antares 

1 

E. 

81  49  17 

3083 

80  20  46 

3083 

78  52  14 

3082 

77  23  42 

.1080 
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XV. 


GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

h 

P.L. 

P.L. 

P.L. 

P.L. 

n 

Name  and  Direction 

Noon. 

of 

lllh 

of 

Vlh. 

of 

IXb. 

of 

^ 

of  Okject. 

Diff. 

Diff. 

Diff. 

Diff. 

14 

Soif 

W. 

89  44  3(i 

3431 

O          /         It 

91     6  17 

3499 

9228    i 

3426 

93  49  48 

3493 

Pollux 

W. 

CO  48  15 

3073 

62  16  58 

3070 

6:3  45  44 

30C6 

65  14  33 

3065   i 

Uegiilii8 
Spica 

w. 

24  54  49 

3147 

26  22    2 

3137 

27  49  27 

3128 

29  17    3 

3119   ; 

E. 

30  17  13 

3153 

28  50    8 

3159 

27  23  10 

3167 

25  56  21 

31:8 

Antnies 

E. 

75  55    8 

3078 

74  26  32 

3077 

72  57  54 

3074 

71  29  13 

3072 

15 

Sun 

W. 

100  3f)  53 

3398 

102    2  12 

3392 

103  24  38 

3385 

104  47  12 

3377 

Pollux 

VV. 

72  39  51 

3041 

74    9  13 

ym 

75  38  43 

3028 

77    8  21 

3029 

Regiilus 

W. 

36  37  43 

3076 

38    (i  22 

3067 

31>  35  12 

3059 

41     4  12 

3019   , 

AntareH 

E. 

«4    4  44 

3050 

62  35  %\ 

3044 

61     6  15 

3039 

59  36  50 

3032 

a  Aqniln* 

E. 

109  34  29 

394-3 

108  21  52 

3921 

107    8  54 

3901 

105  55  35 

3881    j 

10 

Suw 

W. 

111  42  20 

33.33 

1 13    5  53 

3324 

114  29  37 

3313 

115  .53  34 

3302 

Pollux 

VV. 

84  38  49 

9980 

e6    9  27 

2971 

87  40  16 

2961 

89  11   18 

29.^1    1 

Kegiilns 

W. 

48  32    7 

3001 

50    2  19 

2990 

51  32  44 

2980 

5:3    3  22 

2909 

Antares 

E. 

52    7  30 

S994 

50  37  16 

9986 

49    6  46 

2977 

47  36    5 

2968 

a  Aqnilee 

E. 

9J)  44    9 

3792 

98  28  58 

3776 

97  13  31 

3761 

95  57  48 

3746 

17 

Sun 

W. 

122  56  36 

3a4-2 

124  21  55 

3229 

125  47  30 

3216 

127  13  20 

3203 

Pollux 

W. 

96  49  46 

2895 

98  22  11 

2883 

99  54  51 

2871 

101  27  47 

2858 

Regulus 

W. 

60  40    9 

2909 

62  12  16 

2896 

63  44  40 

2883 

ai  17  20 

2871 

Antares 

E. 

39  59  43 

2920 

38  27  50 

2910 

3(>  55  44 

2900 

35  2:5  25 

2890 

a  Aquilae 

E. 

89  35  33 

3682 

88  18  27 

3671 

87     1     9 

3661 

65  43  40 

36ftl 

Pomalhniit 

E. 

122    7  58 

3125 

120  40  19 

3105 

119  12  16 

3087 

117  43.50 

3068 

18 

Pollux 

W. 

109  16  38 

8T92 

110  51    16 

2778 

112  26  13 

2764 

114     1  28 

2750 

Regulus 
Spica 

W. 

73    4  57 

3802 

74  39  22 

2788 

76  1 4    (> 

2773 

77  49    9 

9760 

VV. 

19  31  27 

S966 

21     2  22 

2928 

22  34     5 

2894 

24     6  31 

2665 

n  Aquilfe 

E. 

79  14     1 

3617 

77  55  45 

3612 

76  37  24 

.3610 

75  19     1 

3609 

Pomalhaiit 

E. 

110  15  58 

2977 

108  45  16 

2960 

107   14   13 

2942 

105  42  48 

2993 

19 

Reiriilu.s 

W. 

85  49    8 

2687 

87  26    () 

2672 

8!)    3  24 

2657 

90  41     2 

9642 

Spica 

W. 

31  57  26 

2744 

33  33    8 

9722 

35    9  18 

2703 

36  45  54 

2684 

a  Aqiiilie 

E. 

m  47    7 

.3693 

67  28  57 

3630 

^^^  10  55 

3640 

64  5.3    4 

3653 

I'Oiiialliiuit 

E. 

98    0  22 

2843 

SMS  2()  50 

2828 

94  52  58 

2812 

93  18  46 

2797 

'/  Ppgasi 

E. 

115  44  37 

3178 

114   18    2 

3151 

112  50  54 

3124 

111  23  14 

3099 

^0 

Reglllll8 

wr. 

98  54     8 

9571 

100  33  43 

2556 

102  13  38 

£543 

103  53  52 

2529 

Spica 

VV. 

44  55    3 

2596 

46  34     3 

2580 

48  13  26 

2564 

49  5:3  1 1 

9548 

n  Aq  III  lie 

E. 

58  28  14 

3761 

57  12  31 

3793 

55  57  2-2 

3830 

54  42  51 

.3873   j 

Foinalhaiit 

E. 

85  22  55 

2736 

8:3  46  50 

2713 

82  10  27 

2701 

80  33  48 

2688 

a  PegfiHi 

E. 

103  57  ;« 

S987 

102  27     4 

2967 

100  5()  10 

2948 

99  24  52 

2931 

n 

Regains 

W. 

112  19  40 

2465 

114     1  43 

2452 

115  44     4 

2441 

117  26  41 

9429 

Spica 

W. 

58  17  12 

9475 

59  59    0 

2-162 

61  41     7 

2448 

G3  2;3  33 

9436 

Fomalhniit 

E. 

72  26  41 

2636 

70  48  35 

2627 

6f)  10  17 

2619 

67  31  48 

2612   , 

«  Pegnsi 

E. 

91  43    4 

2854 

90    9  4(J 

2641 

88  3(;  1 1 

2829 

87    2  21 

2619 

2^i 

Spica 

VV. 

72    0    4 

.2:J78 

73  44   1 1 

2367 

75  28  :J3 

2:»57 

77  13  10 

9348  , 

Autares 

VV. 

26  10    5 

9414 

27  5:3  20 

2:197 

29  3()  59 

2382 

31  20  59 

2368  1 

Fomalhniit 

E. 

59  17  27 

2592 

57  38  21 

2591 

55  59  14 

2592 

54  20    8 

2594  ' 

a  Pegasi 

E. 

79  10    9 

2780 

77  35  15 

2776 

76    0  16 

9772 

74  25  12 

2771 
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GBEBNWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

^1 

Niune  aDd  Dire 
of  Object 

CtiOD 

w. 

Midnight. 

P.L. 

of 

Difll 

XVh. 

P.L. 

of 

DIff. 

xvnih 

P.L 
of 
DIff. 

3109 

XXlh. 
0      1      // 

99  17  41 

P.L. 

of 

DIff. 

3404 

14 

Sun 

O         f        // 

95  11  39 

3418 

96  33  35 

3415 

97  55  35 

Pollux 

w. 

m  4:3  26 

3060 

68  12  24 

3056 

69  41  27 

3052 

71   10  36 

3047 

Reguliis 

w. 

30  44  50 

3110 

32  12  48 

3101 

:«  40  56 

3093 

35    9  14 

3084 

Spica 

E. 

24  29  43 

3186 

28    3  17 

3199 

21  37    7 

3915 

20  11   16 

3236 

Antarps 

E. 

70    0  29 

3068 

68  31  40 

3066 

67    2  47 

3060 

65  33  48 

3056 

15 

SCN 

W. 

106    9  55 

3369 

107  32  47 

3361 

108  55  48 

3352 

no  18  59 

3344 

Pollux 

W. 

78  38    7 

3014 

80    8    3 

3006 

81  38    8 

9998 

&3    8  23 

2989 

Reguliis 

W. 

42  :«  24 

3040 

44    2  47 

3031 

45  32  21 

3091 

47    2    8 

3011 

Antares 

E. 

58    7  17 

3085 

56  37  35 

3018 

55    7  45 

3010 

53  37  45 

3003 

aAquilaB 

E. 

104  41  5() 

3861 

103  27  57 

3843 

102  13  39 

3895 

100  59    3 

3808 

1(5 

Sun 

VV. 

117  17  43 

3290 

118  42    6 

3271) 

120    6  42 

.1967 

121  31  32 

3955 

Pollux 

W. 

90  42  32 

S940 

92  14    0 

2930 

93  45  41 

9919 

95  17  36 

2907 

Reguhi8 

W. 

54  34  14 

S956 

56    5  20 

9946 

57  36  41 

9934 

59    8  17 

9921 

Antares 

E. 

46    5  12 

2959 

44  34    8 

2950 

43    2  52 

9940 

41  31  24 

9930 

a  Aquilee 

E. 

94  41  49 

3732 

93  25  36 

3718 

92    9    8 

3706 

90  52  27 

3693 

17 

Sun 

W. 

128  30  26 

3188 

130    5  49 

3175 

131  32  28 

3161 

132  59  24 

3146 

Pollux 

W. 

103    1     0 

S845 

104  34  29 

2833 

106    8  14 

9819 

107  42  17 

2805 

Regal  us 

\V. 

CyQ  50  16 

9857 

(^  23  30 

2844 

69  57     1 

9830 

71  30  50 

2816 

Antares 

E. 

33  50  53 

S880 

32  18    8 

2871 

30  45  12 

9869 

29  12    5 

2854 

a  Aquilfe 

E. 

84  26     1 

3643 

83    8  13 

3635 

81  50  \6 

3698' 

80  32  12 

3622 

F(»inalliaut 

E. 

116  15     1 

3049 

114  45  49 

30:)0 

113  16  14 

3013 

111  46  17 

2995 

18 

Pollux 

W. 

115  37     1 

2736 

117  12  53 

S72Q 

118  49    4 

9707 

120  25  34 

2C94 

Regulus 
Spica 

W. 

79  24  30 

2745 

81     0  10 

2730 

82  36  10 

9716 

84  12  29 

9T01 

W. 

25  39  35 

2837 

27  13  15 

9811 

28  47  28 

9788 

30  22  12 

9765 

a  Aquilee 

r:. 

74     0  36 

3609 

72  42  11 

3609 

71  23  46 

3611 

70    5  24 

3616 

Fomnlhnut 

E. 

104   11     1 

2909 

102  38  53 

9891 

101     6  23 

9876 

99  33  3;} 

9859 

19 

Regulufl 
Spica 

w. 

92  19    0 

2627 

93  57  18 

9613 

95  35  55 

2599 

97  14  52 

2585 

w. 

38  22  55 

2666 

40    0  21 

2647 

41  38  12 

2630 

43  16  26 

2613 

a  Aquilte 

E. 

63  35  27 

3668 

62  18    6 

.%87 

61     1     5 

3709 

59  44  27 

3733 

Fomnlhnut 

E. 

91  44  14 

2782 

90    9  23 

2767 

88  34  12 

9753 

86  58  43 

2739 

a  Pegasi 

E. 

109  55    3 

3074 

108  26  22 

3052 

10(5  57  13 

3029 

105  27  36 

3008 

20 

Regnlus 

\V. 

105  34  25 

2516 

107  15  16 

9509 

108  56  26 

9489 

110  37  54 

9477 

Spica 

VV. 

51  33  18 

2533 

53  13  46 

9518 

54  54  34 

9503 

56  35  43 

24b9   i 

ft  Aqiiilie 

E. 

53  29    4 

3920 

52  16    5 

.•J974 

51     4    0 

4036 

49  52  56 

4104    1 

Fouialliaut 

E. 

78  56  52 

2677 

77  19  41 

9666 

75  42  15 

2655 

74    4  35 

2645 

«  Pegnsi 

E. 

97  53  12 

2913 

96  21   10 

9897 

94  48  47 

9882 

93  16    5 

2867   1 

Z\ 

Reguhis 

W. 

1 19    9  34 

2418 

120  52  43 

9408 

122  36    7 

2397 

124  19  46 

9387 

! 

Spica 

W. 

65    6  17 

2424 

66  49  18 

9411 

68  32  37 

2400 

70  16  12 

2388 

Fomallijuit 

E. 

65  53  10 

2607 

64  14  24 

2601 

62  35  30 

9597 

60  56  31 

9593 

i 

a  Pegasi 

E. 

85  28  18 

2809 

83  54     2 

2800 

82  19  34 

9792 

80  44  5() 

2785   1 

22 

Spicn 

W. 

78  58    0 

2338 

80  43    4 

9330 

82  28  20 

2321 

84  13  49 

2313 

Antares 

\V. 

33    5  19 

2356 

34  49  57 

9344 

36  34  53 

2333 

38  20    4 

9322  \ 

FomalliHut 

1^. 

52  41     5 

2599 

51     2    8 

2604 

49  23  18 

9612 

47  44  39 

2622  1 

n  Pegasi 

E. 

72  50    6 

2770 

71  14  59 

2772 

69  39  54 

2774 

68    4  52 

2779 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

Ij 

P.L. 

P.L. 

P.L. 

P.L. 

"1 
I* 

Name  and  Direction 

NOOD. 

of 

Ill»i. 

of 

Vlii 

of 

IXh. 

of 

of  Ol^ect. 

Di£f. 

Diff. 

Diff. 

0      1      II 

Diff. 

O        t        tt 

Off/ 

:i      1      II 

2^ 

a  ArietiB 

E. 

121  41  42 

S497 

120    0  24 

9489 

118  18  45 

2467 

116  36  46 

2454 

2;j 

Spica 

W. 

85  59  29 

9306 

87  45  20 

9999 

89  31  21 

9992 

91  17  32 

2986 

Aiitares 

W. 

40    5  31 

3313 

41  51  12 

9304 

43  37    5 

^96 

45  23  10 

2989 

Fomalhaut 

E. 

46    6  14 

9635 

44  28    7 

9651 

42  50  21 

9670 

41  13    1 

2694 

aPegasi 

E. 

66  29  56 

9785 

64  55    8 

9799 

63  20  29 

9801 

61  46    3 

9813 

a  Arietis 

E. 

108    2  31 

9399 

106  18  55 

9300 

104  35    0 

2389 

102  51     5 

9373 

24 

Spica 

W. 

100  10  28 

99C9 

101  57  23 

9960 

103  44  22 

2956 

105  31  26 

2953 

Antares 

W. 

54  16    6 

9959 

56    3    6 

9954 

57  50  13 

2951 

59  37  25 

9947 

OL  Pe^asi 
a  Arietis 

E. 

53  58  48 

9919 

52  26  45 

9949 

50  55  19 

9975 

49  24  35 

3014   1 

E. 

94    8  29 

9344 

92  23  34 

2341 

90  38  34 

9337 

88  5  5  29 

2335   , 

Aldebaran 

E. 

124  44  54 

9979 

12'^  58  14 

9968 

121   11  27 

2*263 

1 19  24  33 

2960 

1 

25 

Spica 

W. 

114  27  30 

9947 

116  14  47 

9948 

118    2    3 

2948 

1 19  49  19 

1 
9949 

Antai-es 

W. 

68  34  a3 

9936 

70  22    7 

9935 

72    9  42 

9935 

73  57  18 

9934 

a  Arietis 

E. 

80    7  21 

2330 

78  22    5 

9331 

76  3(1  50 

2339 

74  51  37 

2333 

Aldebaran 

E. 

110  28  54 

9247 

108  41  36 

9946 

106  54  17 

2945 

105    6  56 

9945 

Sun 

E. 

136  16  30 

9597 

134  35  54 

9595 

132  55  m 

2595 

131   14  :)8 

9525 

2G 

Antares 

W. 

82  55  13 

9939 

84  42  43 

9941 

86  30  10 

2241 

88  17  34 

9945 

aAquiiflB 

W. 

45  44  59 

4198 

46  54  34 

4019 

48    5  55 

3090 

49  18  54 

3839 

a  Arietis 

E. 

66    629 

9359 

64  21  45 

2358 

62  37  10 

9364 

60  52  44 

9379 

Aldebaran 

E. 

96  10  17 

9949 

94  23    2 

9950 

92  35  49 

9953 

90  48  40 

9955 

Sun 

E. 

122  51  31 

9530 

121  10  59 

9531 

119  30  29 

2533 

117  50    2 

9.\36 

27 

Antares 

W. 

97  13  a5 

9961 

9J)    0  32 

2964 

100  47  24 

2969 

102  34    9 

9973 

aAquilie 

W. 

55  43  55 

3507 

57    4  11 

3469 

58  25  18 

3419 

59  47  13 

3389 

a  Arietis 

E. 

52  13  a5 

9490 

50  30  29 

9433 

48  47  42 

9448 

47    5  15 

2463 

Aldebaran 

E. 

81  53  55 

9971 

80    7  13 

2975 

78  20  37 

9979 

76  3i     7 

9984 

Hun 

E. 

109  28  48 

9559 

107  48  47 

9556 

106    8  52 

2561 

104  2<)    3 

9566   ! 

28 

Antares 

W. 

111  26  13 

9998 

113  12  15 

2303 

114  58  10 

2309 

1 16  43  5(J 

2315  ; 

a  AquilsB 

W. 

66  46  11 

3946 

68  11  26 

3296 

69  37    4 

3210 

71     3     1 

3197   1 

Fomalhaut 

W. 

31  39  42 

9949 

33  11    8 

2889 

34  43  41 

2843 

36  17  13 

9U}4    j 

Aldebaran 

E. 

67  43  25 

9310 

65  57  40 

2316 

64  12    4 

2392 

62  26  'M\ 

2328   1 

Venus 

E. 

74    7  36 

9674 

72  30  21 

9680 

70  53  14 

2685 

69  16  14 

269t 

Su.N 

E. 

96  11  37 

9501 

94  32  29 

2596 

92  53  28 

9601 

91  14  :i5 

9607   , 

•>J) 

'I  Arpiilfle 

Vf. 

78  16    7 

3155 

79  43  10 

3159 

81   10  17 

3150 

82  37  26 

3ir»0    , 

Fomalhaut 

W. 

44  15  24 

9681 

45  52  29 

9666 

47  29  54 

9655 

49    7  35 

2645 

a  Pegasi 

W. 

32  10  33 

4997 

33  18  34 

4059 

34  29  16 

3914 

35  42  22 

:nso 

Aldebaran 

E. 

53  41  39 

9363 

51  57  11 

2370 

50  12  5.3 

9378 

48  28  47 

2386 

Venus 

E. 

61  13  18 

9793 

59  37    9 

2799 

58     1     8 

9736 

56  25  16 

2744 

Sun 

E. 

83    2  11 

9638 

81  24    8 

9645 

79  46  14 

2651 

78    8  28 

0658   ■ 

:m) 

n  Aquilffi 

W. 

89  52  43 

3168 

91  19  30 

3177 

92  46    7 

3I&0 

94  12  34 

3196 

Fomalhaut 

W. 

57  18  39 

9617 

58  57  1 1 

9615 

60  35  4(i 

9614 

62  14  22 

2CI4    i 

u  Pegasi 

W. 

42  15  26 

3379 

43  38  15 

3316 

45    2    8 

3968 

46  26  57 

3-.?25    ' 

Aldebaran 

E. 

39  51  23 

9433 

38    8  3(> 

Q444 

36  2(5    4 

9456 

34  43  49 

2470 

Venus 

E. 

48  28  18 

9779 

46  5:3  23 

2787 

45  18  38 

9794 

43  44    2 

2802 

Sun 

E. 

70    1  59 

9693 

68  25  10 

9700 

m  48  30 

9707 

65   12    0 

9715   ' 

XVIII. 


JUNE,  1891. 
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GKEENWICH  MEAN  TIME, 

LUNAR  DISTANCES. 

¥ 

^ftmo  and  Direciion 
of  Ol^oct. 

Midnight. 

P.L. 

of 

Diff. 

2442 

XVh. 

r.L. 

of 
Ditt, 

XVIlIb. 

r.L. 

of 

DiiT. 

XXi' 

P.L. 

of 

Diff. 

1 

a  Arietis 

E. 

Ill  54  28 

o        f       n 

113  11  53 

9430 

iifas)   i 

9419 

109  45  5:1 

9409 

2:} 

Spica 

W. 

93    3  5i 

S2-281 

94  50  20 

9975 

96  36  50 

9970 

98  23  :J9 

9366 

ADtares 

W. 

47    !)  2(5 

2083 

48  55  52 

9375 

50  42  28 

9969 

52  2<)  13 

9364 

Fomnliituit 

E. 

39  m  13 

ir7it2 

38    0    2 

2755 

30  24  35 

9795 

34  50    0 

9840 

a  Pegasi 
a  Arietis 

E. 

60  11  52 

3838 

58  ;«    0 

2845 

57     4  30 

9864 

55  31  25 

9886 

E. 

101     G  52 

3366 

99  22  29 

9360 

97  37  57 

93S5 

95  53  17 

9349 

21 

Spica 

W. 

107  18  34 

3351 

109    5  45 

9950 

110  52  58 

9949 

112  40  13 

9247 

Antares 

W. 

01  24  43 

3343 

03  12    0 

9941 

04  59  32 

9939 

60  47    1 

2237 

a  Pegasi 

E. 

47  54  39 

3057 

40  25  37 

3105 

44  57  34 

3161 

43  30  38 

3995 

n  Arietis 

E. 

87    8  20 

9:<33 

85  23    8 

9331 

83  37  5:^ 

9330 

81  52  37 

9330 

Aldebaraii 

E. 

117  37  31 

2356 

115  50  30 

9353 

114    3  21 

9S51 

112  10    9 

2949 

'  25 

Spica 

W. 

121  m  33 

3351 

123  23  45 

9953 

125  10  54 

9955 

126  58    0 

9358 

AntareH 

W. 

75  44  55 

3335 

77  32  31 

9935 

79  20    7 

9936 

81     7  41 

2937 

a  Arietis 

E. 

73    (J  2() 

3336 

71  21   19 

9339 

09  m  17 

9343 

07  51  20 

9347 

1 

Aldebaraii 

E. 

ia3  19  35 

3345 

101  32  14 

9945 

99  44  54 

2946 

97  57  35 

9347 

Sun 

E. 

129  33  59 

9595 

127  53  20 

9995 

1-2(5  12  42 

9597 

124  32    6 

9527 

1  .K5 

Antares 

W. 

90    4  55 

9847 

91  52  12 

9951 

93  39  24 

9953 

95  20  32 

9357 

a  Aqiiilee 

W. 

50  33  2:3 

3753 

51  49  14 

3681 

53    0  21 

3617 

54  24  37 

3560 

fx  Arietis 

E. 

59    8  29 

9380 

57  24  25 

9389 

55  40  34 

9398 

53  5(5  57 

9409 

Aldebaraii 

E. 

89     1  34 

9958 

87  14  32 

9961 

85  27  a5 

9964 

&3  40  42 

9368 

1 

Son 

E. 

no    9  39 

9538 

114  2i>  19 

9543 

112  49    4 

9545 

111     8  54 

9548 

1 
27 

Antares 

W. 

104  20  48 

9378 

100    7  20 

9383 

107  5;^  45 

9987 

109  40    3 

9993 

aAquilee 

W. 

61     9  50 

3347 

02  3:j    7 

3318 

0,3  50  58 

3391 

05  21  20 

3966 

a  Arietis 

E. 

45  23  10 

9480 

43  41  29 

9199 

42    0  15 

9590 

40  19  30 

9543 

Aldebaraii 

E. 

74  47  44 

3389 

73     1  28 

3294 

71   15  19 

9999 

09  29  18 

9304 

Sun 

E. 

102  49  21 

2570 

101     9  45 

9574 

99  30  15 

9580 

97  50  52 

9585 

28 

Antares 

W. 

118  2!)  34 

2331 

120  15    3 

9337 

122    0  23 

9333 

12.3  45  34 

3339 

aAquilw 

W. 

72  29  14 

3184 

73  55  42 

3175 

75  22  21 

3167 

70  49  10 

3160 

Fomalhaut 

W. 

37  51  3() 

3771 

39  2(5  42 

9749 

41     2  2(5 

9719 

42  38  41 

9698 

Aldebaraii 

E. 

GO  41  17 

9335 

58  5(5    8 

2341 

57  11     8 

9348 

55  20  18 

9:155 

Venus 

E. 

07  39  22 

9697 

00    2  38 

9704 

64  26    3 

9710 

02  49  30 

9716 

Sun 

E. 

89  35  49 

9613 

87  57  12 

9619 

80  18  43 

9096 

84  40  23 

9639 

29 

a  Aquilte 

W. 

84    4  35 

3151 

85  31  43 

3153 

80  58  48 

3157 

88  25  49 

3163 

Fomalhaut 

W. 

50  45  29 

9637 

52  Z^  34 

9699 

54     1  49 

2694 

55  40  1 1 

9630 

a  Pegasi 

W. 

30  57  35 

3681 

33  14  42 

3587 

39  a3  30 

3506 

40  53  48 

W34 

Aldebaraii 

E. 

40  44  52 

3395 

45     1   10 

9404 

43  17  41 

9413 

41  34  25 

9493 

1 

Venus 

E. 

54  49  34 

2750 

53  14     1 

9757 

51  38  37 

9765 

50    3  23 

2773 

Sun 

E. 

70  30  52 

3665 

74  53  25 

9673 

73  10    7 

9678 

71  38  58 

2686 

;30 

a  AquiluB 

W. 

95  38  48 

3307 

97    4  49 

3390 

98  30  34 

3934 

99  50    3 

3350 

Fomalhaut 

W. 

0.3  52  58 

3614 

()5  31  34 

9615 

07  10    8 

9618 

68  48  39 

9630 

a  Pegasi 
Aldebaran 

W. 

47  52  30 

3188 

49  19    0 

3155 

50  46    3 

3196 

52  13  41 

3101 

E. 

a3     1  53 

9483 

31  20  10 

9498 

29  39    0 

9515 

27  58    7 

9539 

Venus 

E. 

42    9  37 

2810 

40  35  22 

9818 

39     I  18 

9696 

37  27  24 

2635 

Sun 

E. 

63  35  40 

9739 

61  59  30 

9730 

60  23  30 

9738 

58  47  41 

2746 

no 
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AT  GBEENWICH  APPARENT  NOON. 

THE  SUN'S 

1 

O 

.a 
e 

,  5 

1 

1 

Appureut 
Right  Ascension. 

Sidereal 
Time  of 
Semi- 
diameter 
Passing 
Bforidian. 

68!79 
68.75 
68.71 

E<|UMtiuii  of 

Time, 

to  be 

Added  to 

Apparent 

Time. 

Diff.  fur 
1  Hoar. 

Dlff.  for 
1  Hour. 

Apparent 
Declination. 

Diff.  for 
1  Hour. 

Stiiiii- 
diametcr. 

Wed. 
Thur. 
Frid. 

1 

2 
3 

h      m        8 

6  40  33.06 
6  44  41.18 
6  4S  49.05 

lo!343 
10.333 
I0.3-2*.J 

N.23    7  36.8 
23    3  24.3 

22  58  47.6 

-lo'.oi 

11.02 
12.02 

15  46.12 
15  46.11 
15  46.10 

ni        R 

3  31.97 
3  43.50 

3  54.78 

«         1 
0.485, 

0.475 

0.464 

Sat. 

SUN, 

Mon. 

4 
5 
6 

6  52  56.63 

6  57     3.91 

7  1   10.86 

10.309 
10.896 
10.282 

22  53  46.9 
22  48  22.2 
22  42  33.7 

-13.02 
14.02 
15.01 

15  46.10 
15  46.11 
15  46.12 

68.67 
68.62 
68.57 

4     5.78 
4  16.47 
4  26.83 

0.451 

0.438: 

0.424 

Tues. 
Wed. 
Thur. 

7 
8 
9 

7     5  17.45 
7     9  23.67 
7  13  29.48 

10.267 
10.251 
10.234 

22  36  21.5 
22  29  45.8 
22  22  46.7 

-16.00 
16.97 
17.94 

15  46.13 
15  46.16 
15  46.19 

68.52 
68.47 
68.41 

4  36.84 
4  46.47 
4  55.70 

0.409 
0.393 
0.370 

Frid. 
Sat. 

SUN 

10 
11 
12 

7  17  34.88 
7  21  39.83 
7  25  44.32 

10.216 
10.197 
10.177 

22  15  24.4 
22     7  39.1 
21  59  30.9 

"18.90 
19.85 
20.79 

15  46.22 
15  46.26 
15  46.30 

68.35 
68.29 
68.23 

5    4.51 
5  12.88 
5  20.80 

0.358 

0.339, 

0.319; 

Mon. 
Tues. 
Wed. 

13 
14 
15 

7  29  48.34 
7  33  51.86 

7  37  54.88 

10.157 
10.136 
10.115 

21  51     0.0 
21  42     6.7 
21  32  51.3 

-21.73 
22.66 
23.58 

15  46.35 
15  46.40 
15  46.46 

68.16 
68.10 
68.03 

5  28.24 
5  35.18 
5  41.62 

0.299 
0.278  [ 
0.257! 

Thur. 
Frid. 
Sat. 

16 
17 
18 

7  41  57.38 
7  45  59.35 
7  50     0.78 

10.093 
10.071 
10.048 

21  23  13.9 
21   13  14.8 
21     2  54.1 

-24.50 
25.41 
26.30 

15  46.52 
15  46.59 
15  46.66 

67.96 
67.89 
67.82 

5  47.54 
5  52.94 
5  57.80 

0.2:J5  ! 
0.213  1 
0.191 

SUN 

Mon. 

Tues. 

19 
20 
21 

7  54     1.66 

7  58     1.98 

8  2     1.75 

10.025 
10.002 
9.979 

20  52  12.1 
20  41     9.0 
20  29  45.1 

-27.19 
28.06 
28.92 

15  46.73 
15  46.81 
15  46.89 

67.74 
67.66 

67.58 

6     2.11 

6     5.87 
6     9.07 

0.168' 
0.145 
0.122  1 

Wed. 
Thur. 
Frid. 

22 
23 
24 

8     6     0.96 
8     9  59.60 
8  13  57,67 

9.955 
9.931 
9.908 

20  18     0.6 

*    20     5  55.7 

19  53  30.6 

-29.78 
30.62 
31.45 

15  46.97 
15  47.05 
15  47.14 

67.50 
67.42 
67.34 

6  11.71 
6  13.79 
6  15.31 

0.098 
0.074 
0.051  ' 

Sat. 

SUN 

Mon. 

25 
26 
27 

8  17  55.16 
8  21  52.08 
8  25  48.43 

9.884 
9.860 
9.836 

19  40  45.7 
19  27  41.2 
19  14  17.3 

-32.27 
33.08 
33.88 

15  47.23 
15  47.32 
15  47.42 

67.25 
67.17 
67.08 

6   J  6.25 
6  16.61 
6  16.40 

0.027  , 

0.003 

0.021 

Tues. 
Wed. 
Thur. 
Frid. 

28 
29 
30 
31 

8  29  44.20 
8  33  39.39 
8  37  34.00 
8  41  28.01 

9.812 
9.788 
9.764 
9.739 

19     0  34.2 
18  46  32.2 
18  32  11.7 
18  17  32.8 

-34.68 
35.46 
36.23 
36.99 

15  47.52 
15  47.63 
15  47.74 
15  47.85 

67.00 
66.91 
66.82 
66.73 

6  15.62 
6  14.26 
6  1231 
6     9.76 

0.045 
0.069 
0.093 
0.118 

Sat. 

32 

8  45  21.43 

9.714 

N.18    2  35.9 

-37.74 

15  47.97 

66.64 

6     6.63 

0.143 

NoTB — The 

moan  time  of  semi 

diameter  ] 

passing  may  be  foond  by  sub 

tracting  OMO 

from  the 

sidereal  time. 

The 

1 

sign  —  prefixed  to 

the  hoar 

ly  change  of  declination  ind] 

cates  that  noi 

•th  declin 

Ationa  are  deci 

reasing. 

II. 
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AT  GBBEITW^IOH  MBAH  NOON. 


1 

, 

• 

O 

5 

5 

<M 

^ 

o 

O 

^ 

►> 

& 

& 

Wed. 

1 

Thur. 

2 

Frid. 

3 

Sat. 

4 

SUN. 

5 

Mon. 

6 

Tues. 

7 

Wed. 

8 

Thur. 

9 

Frid. 

10 

Sat 

11 

SUN. 

12 

Mon. 

13 

Tues. 

14 

Wed. 

15 

Thur. 

16 

Frid. 

17 

Sat. 

18 

SUN. 

19 

Mon. 

20 

Tues. 

21 

Wed. 

22 

Thur. 

23 

Frid. 

24 

Sat. 

25 

SUN. 

26 

Mon. 

27 

Tues. 

28 

Wed. 

29 

Thur. 

30 

Frid. 

31 

Sat. 

32 

THE  SUN'S 


Apparent 
Bight  Atoension. 


h     m       8 

6  40  32.45 
6  44  40.54 

6  48  48.38 

6  52  55.93 

6  57     3.18 

7  1  10.10 

7  5  16.67 
7  9  22.86 
7  13  28.65 

7  17  34.02 
7  21  38.95 
7  25  43.42 

7  29  47.42 
7  33  50.92 
7  37  53.92 

7  41  56.40 
7  45  58.36 
7  49  59.78 

7  54    0  65 

7  58    0.97 

8  2    0.73 


5  59.93 

9  58.57 

13  56.64 


8  17  54.14 
8  21  51.06 
8  25  47.41 

8  29  43.19 
8  33  38.38 
8  37  32.99 
8  41  27.01 

8  45  20.44 


Di£for 
IHonr. 


0.342 
0.332 
0.321 

0.308 
0.295 
0.281 

0.266 
0.250 
0.233 

0.215 
0.196 
0.176 

0.156 
0.135 
0.114 

0.092 
0.070 
0.048 

0.025 
0.002 
9.978 

9.955 
9.931 
9.908 

9.884 
9.860 
9.836 

9.812 
9.788 
9.764 
9.739 


Apparent 
Declination. 


N.  23  7  37.4 

23  3  25.0 

22  58  48.4 

22  53  47.8 

22  48  23.2 

22  42  34.8 

22  36  22.7 

22  29  47.1 

22  22  48.1 

22  15  25.9 

22  7  40.7 

21  59  32.7 

21  51  2.0 

21  42  8.9 

21  32  53.6 

21  23  16.4 

21  13  17.4 

21  2  56.8 

20  52  14.9 

20  41  11.9 

20  29  48.1 

20  18  3.7 

20  5  58.9 

19  53  33.9 

19  40  49.1 

19  27  44.7 

19  14  20.8 

19  0  37.8 

18  46  35.9 

18  32  15.4 

18  17  36.6 


9.714  N.  18  2  39.7  -37.74 


DiiCfor 
1  Hoar. 


-10.01 
11.02 
12.02 

-13.03 
14.02 
15.01 

-16.00 
16.97 
17.94 

-18.90 
19.85 
20.79 

-21.73 
22.66 
23.58 

-24.50 
25.41 
26.30 

-27.19 
28.06 


-29.78 
30.62 
31.45 

-32.27 
33.08 
33.88 

-34.68 
35.46 
36.23 
36.99 


Equation  of 

Time, 

to  be 
Sabtraoied 

from 
Mean  Time. 


3  31.94 
3  43.47 
3  54.75 


5.75 
16.44 
26.80 

36.81 
46.44 
55.67 


5  4.48 
5  12.85 
5  20.77 


5 
5 
5 

5 
5 
5 

6 
6 
6 


28.21 
35.15 

41.59 

47.52 
52.92 

57.78 

2.10 
5.86 
9.06 


6  11.70 

6  13.78 

6  15.30 

6  16.24 

6  16.60 

6  16.40 

6  15.62 

6  14.26 

6  12.31 

6  9.77 

6  6.64 


DiiUfor 
IHoor. 


0.485 
0.475 
0.464 

0.451 
0.438 
0.424 

0.409 
0.393 
0.376 

0.358 
0.339 
0.319 

0.299 
0.278 
0.257 

0.235 
0.213 
0.191 

0.168 
0.145 
0.122 

0.098 
0.074 
0.051 

0.027 
0.003 
0.021 

0.045 
0.069 
0.093 
0.118 

0.143 


Sidereal 

Time, 

or 

Right  Aacension 

of 

Mean  Son. 


h     m       8 

6  37  0.51 
6  40  57.07 
6  44  53.63 

6  48  50.18 
6  52  46.74 

6  56  43.30 

7  0  39.86 
7  4  36.42 
7  8  32.98 

7  12  29.54 
7  16  26.10 
7  20  22.65 


7  24 
7  28 
7  32 


19.21 
15.77 
12.33 


7  36  8.88 
7  40  5.44 
7  44  2.00 

7  47  58.55 
7  51  55.11 
7  55  51.67 

7  59  48.23 

8  3  44.79 
8  7  41.34 

8  11  37.90 
8  15  34.46 
8  19  31.01 

8  23  27.57 
8  27  24.12 
8  31  20.68 
8  35  17.24 

8  39  13.80 


KoTB. — ^The  aemidiameter  for  mean  noon  may  be  assumed  tho  same  as  that  for  apparent  noon. 

The  aign  —  prefixed  to  the  hourly  change  of  doclination  indicates  that  north  declinations 
are  decreasing. 


I>iir.  for  1  Hour, 
-|-9».8565. 
(Table  HI.) 
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III. 


AT  GREENWICH  MEAN  NOON. 

1 

i 

THE  SUN'S 

1 

1 

TBUE  LONGITUDE. 

Logarithm 

of  the 

lUdioB  Vector 

Mean  Time 

«M 

o 

e 

Difl:  for 
IHonr. 

LATITUDE 

of  the 
Earth. 

Diff.for 
1  Hoor. 

of 
Sidei«alNoon. 

5 

a 

X 

V 

0.0072289 

*         * 

* 

1 

182 

O            1           II 

99  19    7.4 

1        II 

18  57.4 

U3!02 

-  o'lo 

+  2.C 

b      m       8 

17  20    8.62 

2 

183 

100  16  19.9 

16    9.7 

143.02 

+  0.02 

0.0072341 

1.6 

17  16  12.70 

3 

184 

101   13  32.6 

13  22.2 

143.03 

0.15 

0.0072369 

+  0.6 

17  12  16.79 

4 

185 

102  10  45.5 

10  34.9 

143.03 

+  0.29 

0.0072372 

-  0.4 

17     8  20.88 

5 

186 

103     7  58.5 

7  47.8 

143.03 

0.41 

0.0072349 

l.B. 

17     4  24.97 

6 

187 

104     5  11.6 

5     0.7 

143.03 

0.51 

0.0072299 

2.6 

17     0  29.06 

7 

188 

105    2  24  9 

2  13.8 

143.04 

+  0.60 

0.0072222 

-  3.7 

16  56  33.15 

8 

189 

105  59  38.2 

59  26.9 

143.05 

0.67 

0.0072119 

4.8 

16  52  07.24 

9 

190 

106  56  51.6 

56  40.1 

143.06 

0.70 

0.0071990 

5.9 

16  48  41.32 

10 

191 

107  54     5.1 

53  53.4 

143.06 

+  0.70 

0.0071836 

-  6.9 

16  44  45.40 

11 

192 

108  51   18.6 

51     6.7 

143.06 

0.67 

0.0071657 

7.9 

16  40  49.49 

12 

193 

109  48  32.0 

48  20.0 

143.06 

0.62 

0.0071455 

8.9 

16  36  53.58 

13 

194 

110  45  45.4 

45  33.3 

143.06 

-h  0.54 

0.0071231 

-  9.8 

16  32  57.67 

14 

195 

111  42  58.9 

42  46.6 

143.06 

0.44 

0.0070985 

10.7 

16  29     1.75 

15 

196 

112  40  12.6 

40     0.0 

143.07 

0.31 

0.0070719 

11.5 

16  25     5.84 

16 

197 

113  37  26.3 

37  13.5 

143.07 

+  0.18 

0.0070436 

-12.2 

16  21     9.93 

17 

198 

114  34  40.2 

34  27.2 

143.08 

-h  0.05 

0.0070136 

18.8 

16  17  14.02 

18 

199 

115  31  54.4 

31  41.2 

143.10 

-0.08 

0.0069821 

13.5 

16  13  18.12 

19 

200 

116  29     9.0 

28  55.7 

143.12 

-  0.21 

0.0069491 

-14.1 

16     9  22.21 

20 

201 

117  26  24.0 

26  10.5 

143.13 

0.32 

0.0069147 

14.7 

16     5  26.30 

21 

202 

118  23  39.4 

23  25.7 

143.15 

0.40 

0.0068789 

15.2 

16     1  30.39 

22 

203 

119  20  55.3 

20  41.4 

143.18 

-0.45 

0.0068417 

-15.8 

15  57  34.47 

23 

204 

120  18  11.9 

17  57.9 

143.21 

0.48 

0.0068031 

16.4 

15  53  38  56 

24 

205 

121   15  29.4 

15  15.2 

143.24 

0.48 

0.0067631 

17.0 

15  49  42.65 

25 

206 

122  12  47.7 

12  33.4 

143.28 

-0.45 

0.0067217 

-17.6 

15  45  46.74 

26 

207 

123  10    6.9 

9  52.4 

143.32 

0.39 

0.0066788 

18.2 

15  41  50.82 

27 

208 

124     7  27.1 

7  12.4 

143.36 

0.30 

0.0066343 

18.9 

15  37  54.91 

28 

209 

125    4  48.4 

4  33.6 

143.40 

-  0.19 

0.0065880 

-19.7 

15  33  59.00 

29 

210 

126    2  10.8 

1  55.9 

143.45 

-  0.07 

0.0065398 

20.5 

15  30     3.09 

30 

211 

126  59  34.3 

59  19.2 

143.49 

+  0.06 

0.0064896 

21.3 

15  26     7.18  ' 

31 

212 

127  56  58.8 

56  43.5 

143.54 

0.19 

0.0064373 

28.2 

15  22  11.27 

32 

213 

128  54  24.4 

54     8.9 

143.59 

4-  0.31 

0.0063828 

-23.1 

15  18  15.36 

NOTl 

t.— The 
the 

numbora  in  colania 
mean  equinox  of  Jai 

A  correspond 
Duary  O'l.O. 

to  the  in 

10  equinox  of  t 

he  date;  in  colui 

nu  A',  (0 

Difl.  for  1  Hour, 
—  9*.8296. 
(Table  II.) 
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GEBBNWICH  MEAN  TIME. 

i 

THE  MOON'S 

s 

S 

Vi 
O 

1 

SBHtDIAHBTBR. 

HORIZONTAL 

PARALLAX. 

UPPER  TRANSIT. 

AGE. 

Noon. 

Midnight. 

Noon. 

DUr.  for 
1  Honr. 

Midnight. 

Diir.  for 
1  Honr. 

Meridian  of 
Greenwich. 

Diir.  for 
1  Hoar. 

Noon. 

1 
2 
3 

15  54.3 
15  47.0 
15  39.3 

15  50.7 
15  43.2 
15  35.2 

58  15!8 
57  49.1 
57  20.4 

-1.07 
1.16 
1.24 

58    2.7 
57  35.0 
57     5.4 

-I'.'ll 
1.20 
1.27 

h       in 

20  46.7 

21  39.4 

22  33.9 

m 

2.15 
2.23 
2.29 

<1 

24.8 
25.8 
26.8 

4 
5 
6 

15  31.0 
15  22.5 
15  14.1 

15  26.8 
15  18.3 
15  10.0 

56  50.1 
56  19.0 
55  48.0 

-1.89 
1.30 
1.27 

56  34.6 
56     3.4 
55  33.1 

-1.30 
1.29 
1.23 

23  29.4 

6 
0  24.3 

2.30 
2.24 

27.8 

28.8 

0.3 

7 
8 
9 

15    6.1 
14  59.0 
14  53.1 

15    2.4 
14  55.9 
14  50.9 

55  18.7 

54  52  5 

-  54  31.1 

-1.17 
1.00 
0.77 

55     5.1 
54  41.1 
54  22.8 

-1.10 
0.90 
0.62 

1  17.1 

2  6.8 
2  53.3 

2.13 
2.00 
1.87 

1.3 
2.3 
3.3 

10 
11 
12 

14  49.1 
14  47.3 
14  47.9 

14  47.9 
14  47.2 
14  49.2 

54  16.3 
54     9.5 
54  11.8 

-0.46 
-0.1 1 
+0.30 

54  11.8 
54     9.4 
54  16.6 

-0.29 

+0.10 

0.51 

3  36.8 

4  18.1 
4  58.1 

1.77 
1.69 
1.66 

4.3 
5.3 
6.3 

13 
14 
15 

14  51.2 

14  57.3 

15  6.1 

14  53.9 

15  1.4 
15  11.3 

54  24.0 

54  46.5 

55  18.7 

+0.73 
1.15 
1.54 

54  34.0 

55  1.4 
55  38.1 

+0.94 
1.35 
1.70 

5  38.0 

6  18.7 

7  1.6 

1.68 
1.74 
1.86 

7.3 
8.3 
9.3 

16 
17 

18 

15  17.2 
15  30.1 
15  44.1 

15  23.5 
15  37.0 
15  51.0 

55  59.5 

56  47.0 

57  38.1 

+  1.86 
2.08 
8.16 

56  22.6 

57  12.3 

58  3.8 

+  1.98 
2.14 
2.13 

7  47.8 

8  38.1 

9  33.2 

2.01 
2.20 
2.38 

10.3 
11.3 
12.3 

19 
20 
21 

15  57.9 

16  10.5 
16  20.7 

16     4.4 
16  16.0 
16  24.6 

58  29.0 

59  15.4 
59  52.8 

+2.05 
1.77 
1.32 

58  53.0 

59  35.5 

60  6.9 

+1.94 
1.56 
1.04 

10  32.5 

11  34.3 

12  36.1 

2.52 

2.58 
2.53 

13.3 
14.3 
15.3 

22 
23 
24 

16  27.5 
16  30.3 
16  29.1 

16  29.4 
16  30.2 
16  27.2 

60  17.6 
60  27.9 
60  23.7 

+0.75 
+0.13 
-0.46 

60  24.7 
60  27.6 
60  16.6 

+0.44 

-0.18 

0.72 

13  35.8 

14  32.1 

15  25.1 

2.41 
2.28 
2.16 

16.3 
17.3 
18.3 

25 
26 

27 

16  24.5 
16  17.1 
16    8.0 

16  21.1 
16  12.7 
16     3.1 

60    6.5 
59  39.6 
59     6.0 

-0.94 
1.28 
1.48 

59  54.1 
59  23.4 
58  47.9 

-1.13 
1.40 
1.54 

16  15.6 

17  4.7 
17  53.8 

2.07 
2.04 
2.06 

19.3 
20.3 
21.3 

28 
29 
30 
31 

15  58.0 
15  47.8 
15  37.8 
15  28.3 

15  52.8 
15  42.7 
15  33.0 
15  23.9 

58  29.3 
57  51.7 
57  15.0 
56  40.4 

-1.57 
1.56 
1.49 
1.40 

58  10.4 
57  33.1 
56  57.4 
56  24.0 

-1.57 
1.54 
1.45 
1.35 

18  43.8 

19  35.5 

20  28.9 

21  23.4 

2.12 
2.19 
2.25 
2.27 

22.3 
23.3 
24.3 
25.3 

32 

15  19.6 

15  15.5 

56     8.2 

-1.29 

55  53.1 

-1.24 

22  17.8 

2.24 

26.3 
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GREENWICH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

RightABoenaioiL 

Difltfor 
1  Minute. 

Beolination. 

DifRfor 
IMinnte. 

flour. 

Right  AsoensiOD 

Diftfor 
IMinnte 

Declination. 

Difffor 
IMinnte. 

WE] 

DNESI 

)AY  1. 

FRIDAY  3. 

li     m     8 

• 

O         1         II 

// 

h     m     8 

8 

Oil! 

// 

0 

2  41  19.23 

2.1736 

N.13  33  17.9 

13.106 

0 

4  29  20.68 

9.3988 

N.22  11  24.0 

8.069 

1 

2  43  29.73 

S.1764 

13  46  21.9 

13.097 

1 

4  31  40.50 

9.3317 

22  19  23.8 

7.932 

2 

2  45  40.40 

9.1799 

13  59  21.2 

19.948 

2 

4  34    0.49 

9.3346 

22  27  15.8 

7.803 

3 

2  47  51.24 

9.1899 

14  12  15.7 

19.868 

3 

4  36  20.65 

9.3374 

22  35    0.0 

7.670 

4 

2  50    2.26 

9.1859 

14  25    5.3 

19.786 

4 

4  38  40.98 

9.3409 

22  42  36.2 

7.538 

5 

2  52  13.46 

9.1882 

14  37  50.0 

19.703 

5 

4  41     1.47 

9.3429 

22  50    4.5 

7.405 

6 

2  54  24.84 

9.1919 

14  50  29.(5 

19.618 

6 

4  43  22.13 

2.3456 

22  57  24.8 

7.971 

7 

2  56  36.40 

9.1949 

15    3    4.1 

12.533 

7 

4  45  42.95 

2.3482 

23    4  37.0 

7.136 

8 

2  58  48.15 

2.1973 

15  15  33.5 

19.446 

8 

4  48    3.92 

2.3508 

23  11  41.1 

7.000 

9 

3    1    0.08 

9.9004 

15  27  57.6 

19..168 

9 

4  50  25.05 

2.3533 

23  18  37.0 

6.863 

JO 

3    3  12.20 

9.9036 

15  40  16.4 

19.969 

10 

4  52  46.32 

2.3558 

23  25  24.7 

6.796 

11 

3    5  24.51 

9.9068 

15  52  29.9 

19.179 

11 

4  55    7.74 

2.3582 

23  32    4.2 

6.589 

12 

3    7  37.02 

2.9101 

16    4  37.9 

12.087 

12. 

4  57  29.30 

9.3605 

23  38  35.4 

6.451 

13 

3    9  49.72 

2.9133 

16  16  40.3 

11.994 

13 

4  59  51.00 

9.3627 

23  44  58.3 

6.319 

14 

3  12    2.62 

9.9166 

16  28  37.1 

11.900 

14 

5    2  12.83 

2.3649 

23  51   12.8 

6.179 

15 

3  14  15.71 

9.9198 

16  40  28.3 

11.806 

15 

5    4  34.79 

2.3670 

23  57  19.0 

6.039 

16 

3  16  29.00 

9.9931 

16  52  13.8 

11.710 

16 

5    6  56.87 

2.3690 

24    3  16.7 

5.899 

17 

3  18  42.49 

9.9264 

17    3  53.5 

11.612 

17 

5    9  19.07 

9.T710 

24    9    6.0 

5.751 

18 

3  20  56.17 

9.9998 

17  15  27.3 

11.513 

18 

5  11  41.39 

9.3799 

24  14  46.8 

5.609 

19 

3  23  10.06 

9.9339 

17  26  55.1 

11.413 

19 

5  14    3.82 

9.3747 

24  20  19.0 

5.466 

20 

3  25  24.15 

9.9365 

17  38  16.9 

11.313 

20 

5  16  26.36 

9J3764 

24  25  42.7 

5.393 

21 

3  27  38.44 

9.9399 

17  49  32.7 

11.219 

21 

5  18  48.99 

9.3780 

24  30  57.8 

5.180 

22 

3  29  52.94 

9.9433 

18    0  42.4 

11.100 

22 

5  21  11.72 

9.3796 

24  36    4.3 

5.036 

23 

3  32    7.64 
TH 

9.9467 

URSD. 

N.18  11  45.8 
lY  2. 

11.004 

23 

5  23  34.55 

SA 

9.3819 

rURD. 

N.24  41    2.1 
A.Y  4. 

4.809 

0 

3  34  22.55 

9.9509 

N.18  22  42.9 

10.898 

0 

5  25  57.47 

9.3827 

N.24  45  51.3 

4.747 

1 

3  36  37.66 

9.9536 

18  33  33.6 

10.799 

1 

5  28  20.47 

9.3839 

24  50  31.8 

4.609 

2 

3  38  52.98 

9.2570 

18  44  18.0 

10.686 

2 

5  30  43.54 

9.3851 

24  55    3.5 

4.456 

3 

3  41     8.50 

9.9604 

18  54  55.9 

10.577 

3 

5  m    6.68 

9.3862 

24  59  26.5 

4.310 

4 

3  43  24.2:} 

2.9638 

19    5  27.2 

10.467 

4 

5  35  29.89 

9.3873 

25    3  40.7 

4.164 

5 

3  45  40.16 

9.2679 

19  15  51.9 

10.357 

5 

5  37  53.16 

2.3889 

25    7  46.2 

4.018 

6 

3  47  56.29 

9.2706 

19  26  10.0 

10.945 

6 

5  40  16.48 

9.3891 

25  11  42.9 

3.871 

7 

3  50  12.63 

2.2740 

19  36  21.3 

10.139 

7 

5  42  39.85 

9.3899 

25  15  30.7 

3.794 

8 

3  52  29.17 

2.2774 

19  46  25.8 

10.018 

8 

5  45    3.27 

9.3907 

25  19    9.7 

3.577 

9 

3  54  45.92 

2.2808 

19  56  23.5 

9.903 

9 

5  47  26.73 

9.3919 

25  22  39.9 

3.430 

10 

3  57    2.87 

2.2841 

20    6  14.2 

9.787 

10 

5  49  50.22 

9.3917 

25  26     1.3 

3.989 

11 

3  59  20.01 

2.2874 

20  15  57.9 

9.670 

11 

5  52  13.73 

9.3990 

25  29  13.7 

3.133 

12 

4     1  37.36 

2.2908 

20  25  34.0 

9.559 

12 

5  54  37.26 

9.3923 

25  32  17.2 

9.985 

13 

4    3  54.91 

2.2942 

20  35    4.2 

9.433 

13 

5  57    0.80 

2.3995 

25  35  11.9 

9.837 

14 

4    6  12.66 

2.2974 

20  44  26.6 

9.313 

14 

5  59  24.36 

2.3927 

25  37  57.7 

9.688 

15 

4    8  30.60, 

9.3007 

20  53  41.8 

9.193 

15 

0     1  47.92 

2.3926 

25  40  34.5 

9.539 

16 

4  10  48.74 

2.3039 

21     2  49.7 

9.071 

10 

6    4  11.47 

2.3925 

25  43    2.4 

9.399 

17 

4  13    7.07 

2.3072 

21   11  50.3 

8.947 

17 

6    0  35.02 

2.3923 

25  45  21.5 

9.244 

18 

4  15  25.60 

2.3104 

21  20  43.4 

8.8S3 

18 

6    8  58.55 

2.3920 

25  47  31.7 

9.096 

19 

4  17  44.32 

9.3135 

21  29  29.1 

8.699 

19 

0  11  22.06 

2.3916 

25  49  3:3.0 

1.947 

20 

4  20    3.22 

S.3166 

21  38    7.3 

8.574 

20 

6  13  45.54 

2.3911 

25  51  25.3 

1.798 

21 

4  22  22.31 

2.3197 

21  46  38.0 

8.447 

21 

6  16    8.99 

2.3905 

25  53    8.7 

1.650 

22 

4  24  41.58 

9.3227 

21  55     1.0 

8.320 

22 

6  18  32.40 

2.3897 

25  54  43.3 

1.502 

23 

4  27     1.04 

2.3258 

22    3  16.4 

8.199 

23 

6  20  55.76 

2.3888 

25  56    8.9 

1.353 

24 

4  29  20.68 

2.3288 

N.22  11  24.0 

8.069 

24 

6  23  19.06 

2J879 

N.25  57  25.6 

1.904 
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GEBENWIOH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hoar. 

RightAsoension. 

Diftfor 
1  Minute. 

Declination. 

Diiffor 
1  Minute. 

Hoor. 

Right  Asoenaton. 

Difffor 
1  Minute. 

Declination. 

DiiEfor 
1  Minate. 

SI 

UNDA" 

Y  5. 

TUESDAY  7. 

li     m     8 

B 

O          1          // 

It 

h     m     a 

a 

0      1      fi 

/' 

0 

6  23  19.06 

8.3879 

N.25  57  25.6 

1.904 

0 

8   15     4.28 

9.3371 

N.24  12    5.0 

5.354 

1 

6  25  42.31 

9.3870 

25  58  33.4 

1.056 

1 

8  17  18.36 

9.9399 

24    6  40.2 

5.479 

2 

6  28    5.50 

3.3858 

25  59  32.4 

0.900 

2 

8  19  32.15 

9.9374 

24     1    8.3 

5.500 

•  3 

6  30  28.61 

3.3846 

26    0  22.5 

0.769 

3 

8  21  45.65 

9.9995 

23  55  29.4 

5.706 

4 

6  3-2  51.65 

9.3833 

26    1    3.8 

0.614 

4 

8  23  58.85 

3.9176 

2J^  49  43.6 

5.891 

5 

6  35  14.61 

9.3818 

26    1  36.2 

0.467 

5 

8  26  11.76 

9.9197 

23  43  50.9 

5.936 

6 

6  37  37.47 

9.3803 

26    1  59.8 

OJ-30 

6 

8  28  24.37 

9.9076 

23  37  51.3 

6.050 

7 

6  40    0.24 

9.3787 

26    2  14.6 

0.173 

7 

8  30  36.67 

9.9035 

23  31  44.9 

.     6.168 

8 

6  42  22.01 

9.3789 

26    2  20.6 

+  0.097 

8 

8  32  48.67 

9.1975 

23  25  31.8 

6.973 

9 

6  44  45.^7 

9JJ751 

26    2  17.8 

-0.1 19 

9 

8  35    0.37 

9.1994 

23  19  12.1 

6.383 

10 

6  47    7.92 

9.3739 

26    2    6.3 

0.961 

10 

8  37  11.76 

9.1873 

23  12  45.8 

6.493 

]1 

6  49  30.25 

9.3719 

26    1  46.1 

0.410 

11 

8  :i«)  22.84 

3. 1 821 

23    6  12.9 

6.609 

12 

6  51  52.46 

9.3691 

26     1   17.1 

0.5o6 

12 

8  41  ;}3.61 

3.1769 

22  .59  33.6 

6.706 

13 

6  54  14.54 

9.3668 

26    0  3J).4 

0.700 

13 

8  43  44.07 

3.1718 

22  52  47.9 

6.815 

14 

6  56  36.48 

9.3644 

25  59  53.1 

0.843 

14 

8  45  54.22 

3.1666 

22  45  55.8 

6.999 

15 

6  58  58.27 

9.3619 

25  58  58.2 

0.987 

15 

8  48    4.0(i 

3.1613 

22  38  57.3 

7,097 

16 

7     1  19.91 

9.a'>94 

25  57  54.7 

1.130 

16 

8  50  13.58 

9.1561 

22  31  52.6 

7.130 

17 

7    3  41.40 

9.3569 

25  5<>  42.6 

1.979 

17 

8  52  22.79 

9.1509 

22  24  41.7 

7.338 

18 

7    6    2.74 

9.1^49 

25  55  22.0 

1.411 

18 

8  54  3I.(K) 

9.1456 

22  17  24.8 

7.333 

19 

7    8  23.91 

3.3514 

25  53  52.9 

1.556 

19 

8  56  40.27 

9.1403 

22  10     1.8 

7.433 

20 

7  10  44.91 

9.34a5 

25  52  15.3 

1.697 

20 

8  58  48.53 

9.1351 

22    2  32.8 

7.538 

21 

7  13    5.73 

9.3455 

25  50  29.2 

1.838 

21 

9    0  5(3.48 

9.1298 

21  .54  57.9 

7.631 

22 

7  15  26.37 

9.3495 

25  48  34.7 

1.978 

22 

9    3    4.11 

9.1945 

21  47  17.1 

7.728 

23 

7  17  46.&-J 
M 

9.3394 

ONDA 

N.25  46  31.9 
Y  6. 

9.1 17 

23 

9    5  11.42 
WEI 

9.1199 

3NESr 

N.2I  39  30.5 
)AY  8. 

7.885 

0 

7  20    7.10 

9.3369 

N.25  44  20.7 

9.356 

0 

9    7  18.42 

9.1140 

N.21  31  38.1 

IMl 

1 

7  22  27.17 

9.3398 

25  42     1.2 

8.394 

1 

9    9  25.10 

9.1087 

21  23  40.0 

6.014 

2 

7  24  47.04 

9.3*394 

25  ;«)  33.5 

8.531 

2 

9  11  31.46 

9.1034 

21  15  36.4 

8.107 

3 

7  27    6.70 

9.3959 

25  36  57.5 

9.668 

3 

9  13  37.51 

9.0989 

21     7  27.2 

8.199 

4 

7  29  26.15 

9.3293 

a*)  34  13.3 

9.804 

4 

9  15  43.24 

9.0999 

20  5!)  12.5 

8.391 

5 

7  31  45.38 

9.3187 

25  31  21.0 

9.938 

5 

9  17  48.66 

9.0877 

20  50  52.3 

8.383 

6 

7  34    4.;)9 

9.3150 

25  28  20.7 

3.073 

6 

9  19  53.77 

9.0895 

20  42  26.7 

8.471 

7 

7  .%  23.18 

9.31 19 

25  25  12.3 

3.906 

7 

9  21  58.56 

9.0779 

20  33  55.8 

6.558 

8 

7  38  41.74 

9.3073 

25  21  55.9 

3.340 

8 

9  24    3.04 

9.0790 

20  25  19.7 

8.645 

9 

7  41    0.06 

9..'»34 

25  18  31.5 

3.479 

9 

9  2(5    7.20 

9.0668 

20  16  38.4 

8.733 

10 

7  43  18.15 

9.9995 

25  14  59.2 

3.603 

10 

9  28  11.05 

9.0616 

20    7  51.9 

8.817 

11 

7  45  36.00 

9.9954 

25  11  19.1 

3.733 

11 

9  30  14..59 

9.0564 

19  59    0.4 

8.900 

12 

7  47  53.60 

9.9913 

25    7  31.2 

3.863 

12 

9  32  17.82 

9.0519 

19  50    3.9 

8.983  1 

13 

7  50  10.95 

9.9871 

25    3  35.5 

3.999 

13 

9  34  20.74 

9.0461 

19  41     2.4 

9.066  1 

14 

7  52  28.05 

9.*J898 

24  59  32.1 

4.191 

14 

9  »)  2:^.35 

9.0410 

19  31  56.0 

9.147 

15 

7  54  44.89 

9.2785 

24  55  21.0 

4.948 

15 

9  Ji8  25.(>() 

9.0359 

19  22  44.8 

9.997 

16 

7  57     1.47 

9.9741 

24  51     2.3 

4.375 

16 

9  40  27.66 

9.0308 

19  13  28.8 

9.306 

17 

7  59  17.78 

9.2696 

24  46  36.0 

4.500 

17 

9  42  29.36 

9.0958 

li)    4    8.1 

9.384 

18 

8     1  33.82 

9.9651 

24  42    2.3 

4.694 

18 

9  44  30.76 

9.0908 

18  .54  42.7 

9.463 

19 

8    3  49.59 

9.9606 

24  37  21.1 

4.748 

19 

9  46  31.86 

9.0158 

18  45  12.7 

0.538 

20 

8    6    5.09 

9.95G0 

24  32  32.5 

4.872 

20 

9  48  32.66 

9.0108 

18  35  38.2 

9.613 

21 

8    8  20.31 

9.9513 

24  27  36.5 

4.994 

21 

9  .50  33.16 

9.0059 

18  25  59.2 

9.688 

22 

8  10  35.25 

9.9467 

24  22  33.2 

5.115 

22 

9  .52  33.37 

9.0011 

18  16  15.7 

9.761 

23 

8  12  49.91 

9.9419 

24  17  22.7 

5.935 

23 

9  54  33.29 

1.9969 

18    6  27.9 

9.838 

24 

8  15    4.28 

2.9371 

N.24  12    5.0 

5.354 

24 

9  56  32.91 

1.9913 

N.17  56  35.8 

9J03 
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VII. 


GREENWICH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hoar. 

Ril^lit  Ascension. 

Dlir-for 
1  Minute. 

DeclinaUon. 

Diff.for 
1  Minute 

Hoar. 

RightAscension. 

Diff.  for 
1  Minnte. 

DeelinaUon. 

DilTfor 
1  Minnte. 

THl 

UKSDi 

VY  9. 

SATURDAY  11. 

1 

h     in      s 

8 

Off. 

// 

h     m      R 

B 

O          '          // 

" 

0 

9  56  32.91 

1.9913 

N.17  56  35.8 

9.903 

0 

1 1  27  24.80 

1.8151 

N.  8  55  5:J.7 

19.311 

I 

9  58  32.24 

1.9865 

17  46  .39.5 

9.974 

1 

1 1  29  13.64 

1.8198 

8  43  34.1 

19.349 

a 

10    0  31.29 

1. 981 8 

17  .36  38.9 

10.044 

2 

11  31     2M 

1.8106 

8  31   12.6 

19.37J 

:J 

10    2  30.0G 

1.9771 

17  2(5  34.2 

10.119 

3 

11  32  50.91 

1.8085 

8  18  49.3 

19.403 

4 

10    4  28.51 

1.9794 

17  16  2.5.4 

10.180 

4 

1 1  34  3!)..36 

1.8065 

8    6  24.3 

12.439 

5 

10    (J  2().74 

1.9678 

17    6  12.6 

10.946 

5 

11  36  27.69 

1.8045 

7  5.3  57.5 

19.461    ' 

() 

10    8  24.07 

1.9639 

16  55  55.9 

10.319 

6 

11  38  15.90 

1.8095 

7  41  29.0 

(9.488  1 

7 

10  10  2*2.32 

1.9586 

1(1  45  35.2 

10.377 

7 

11  40    3.99 

1.8007 

7  28  .58.9 

12.515 

8 

10  12  19.70 

1.9540 

16  :i5  10.7 

10.440 

8 

n  41  51.98 

1.7989 

7  16  27.2 

19.549 

D 

10  14   16.80 

1.9495 

16  24  42.4 

10.503 

9 

11  43  39.86 

1.7979 

7    3  53.9 

19J>67 

10 

10  16  13.64 

1.9451 

16  14   10.3 

10.506 

10 

1 1  45  27.64 

1.7955 

6  51  19.1 

19.599 

10  18  10.21 

1.9407 

16    3  34.5 

10.697 

11 

11  47  15.:}2 

1.7938 

6  38  42.8 

19.617 

V2 

10  20    6.52 

1.9363 

15  52  55.1 

10.687 

12 

11  49    2.90 

1.7999 

6  26    5.0 

19.641 

Mi 

10  22    2.57 

1.9390 

15  42  12.1 

10.746 

13 

11  50  50.39 

1.7908 

6  13  2.5.9 

19.064 

14 

10  2:^  58..% 

1.9978 

15  31  2.5.6 

10.805 

14 

1 1  52  37.80 

1.7895 

6    0  45.4 

19.687   , 

15 

10  25  53.90 

1.9936 

15  20  35.5 

10.863 

15 

1 1  54  25.13 

1.7889 

5  48    3.5 

19.709   1 

Ui 

10  27  49.19 

1.9194 

15    9  42.0 

10.919 

16 

11  56  I2.;j8 

1.7869 

5  35  20.3 

12.730 

17 

10  29  44.23 

1.9159 

14  58  45.2 

10.975 

17 

11  57  59.56 

1.7858 

5  22  35.9 

19.750 

18 

10  31  39.02 

1.9119 

14  47  45.0 

11.031 

18 

11  59  46.67 

1.7847 

5    9  50.3 

19.770 

\\) 

10  33  a3.57 

1.9079 

14  3()  41.5 

11.085 

19 

12     1  a3.72 

1.7836 

4  .57    3.5 

19.789  j 

W 

10  35  27.88 

1.9039 

14  25  34.8 

11.138 

20 

12    3  20.70 

1.7895 

4  44  1.5.6 

19.808 

21 

10  37  21.96 

1.8993 

14  14  24.9 

11.191 

21 

12    5    7.62 

1.7816 

4  31  26.5 

19.897 

22 

10  39  15.80 

1.8954 

14    3  11.9 

11.949 

22 

12    6  54.49 

1.7807 

4  18  36.4 

19.843 

2:} 

10  41     9.41 

FJ 

1.8916 

RIDA^ 

N.13  51  55.9 
'  10. 

11.999 

23 

12    8  41.31 
St 

1.7799 

rNDAl 

N.  4    5  4.5.3 

:  12. 

.    12.8&9 

0 

10  43    2.80 

1.8879 

N.I3  40  36.9 

1IJH9 

0 

12  10  28.08 

1.7799 

N.  3  .52  53.3 

19.875 

1 

10  44  55.96 

1.8849 

13  2J)  14.9 

11.399 

1 

12  12  14.81 

1.7786 

3  40    0.3 

19.801 

2 

10  46  48.90 

1.8805 

13  17  49.9 

11.441 

2 

12  14     1.51 

1.7781 

3  27    6.3 

12.907 

3 

10  48  41.62 

1.8769 

13    (>  2*2.0 

11.488 

3 

12  1^  48.18 

1.7776 

3  14  11.5 

19.991    1 

4 

10  50  34.13 

1.8734 

12  51  51.3 

11.535 

4 

12  17  34.82 

1.7779 

3     1  15.8 

19.934 

5 

10  52  26.43 

1.8699 

12  43  17.8 

11.581 

5 

12  19  21.44 

1.7768 

2  48  19.4 

12.947 

6 

10  54  18.52 

1.8665 

12  31  4i.(i 

11.696 

6 

12  21     8.04 

1.7765 

2  35  22.2 

12.959   ' 

7 

10  56  10.41 

1.8639 

12  20    2.7 

11.670 

7 

12  22  54.62 

1.7763 

2  22  24.3 

12.971    j 

8 

10  58    2.10 

1.8598 

12    8  21.2 

11.714 

8 

12  24  41.19 

1.7769 

2    9  25.7 

19.969 

9 

10  59  5.3.59 

1.8566 

1 1  5(>  37.0 

11.757 

9 

12  2(>  27.76 

1.7761 

1  .56  26.4 

19.993 

10 

11     1  44.89 

1.8534 

1 1  44  50.;) 

11.799 

10 

12  28  14.:i2 

1.7761 

1  43  2().5 

13.003 

11 

11     3  36.00 

1.8509 

11  3.3     1.1 

11.841 

11 

12  30    0.89 

1.7769 

1  30  26.0 

13.019 

12 

1 1     5  26.()2 

1.8479 

II  21     9.4 

11.889 

12 

12  31  47.46 

1.7763 

1    17  25.0 

13.091 

13 

11     7  17.66 

1.8449 

11     9  15.3 

11.991 

13 

12  .3.3  34.04 

1.7765 

1     4  23.5 

13.099 

14 

11     9    8.22 

1.8419 

10  57  18.9 

11.960 

14 

12  35  20.64 

1.7768 

0  51  21.5 

13.037 

15 

11   10  58.61 

1.8:^ 

10  45  20.1 

11.999 

15 

12  37    7.26 

1.7779 

0  38  19.1 

13.043 

Id 

1 1    12  48.82 

1.6355 

10  a3  19.0 

19.037 

16 

12  38  53.90 

1.7776 

0  25  16.3 

13.049 

17 

1 1    14  :38.87 

1.8397 

10  21    15.7 

19.074 

17 

12  40  40.57 

1.7781 

N.  0  12  1.3.2 

13.064 

18 

1 1   16  28.75 

1.8300 

10    9  10.2 

19.110 

18 

12  42  27.28 

1.7787 

S.  0    0  50.2 

13.059   , 

19 

Hi   18  18.47 

1.8974 

9  57     2.5 

19.145 

19 

12  44  14.02 

1.7793 

0  13  5.3.9 

13.063 

20 

11  20    8.04 

1.8948 

9  44  52.8 

19.179 

20 

12  46    0.80 

1.7801 

0  26  .57.8 

13.067   1 

21 

n  21  57.45 

1.8999 

9  32  41.0 

12.913 

21 

12  47  47.6;i 

1.7809 

0  40     1.9 

13.070  ; 

22 

11  2J^  46.71 

1.6198 

9  20  27.2 

19.947 

22 

12  49  34.51 

1.7818 

0  .53    6.2 

13.079  ! 

23 

1 1  25  35.83 

1.8174 

9    8  11.4 

19.279 

2;} 

12  51  21.45 

1.7897 

1     6  10.6 

13.074  ! 

24 

1 1  27  24.80 

1.8151 

N.  8  55  5,3.7 

19J11 

24 

12  .5.3    8.44 

1.7838 

8.   1   19  1.5.1 

13.075   1 

VIII. 
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GREENWICH  MBAK  TIME. 


THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 


Hoar. 


BlghtAMeosUm. 


DifCfor 
IMiirate. 


DeclinaUoiL 


IMA  for 

1  Minute. 


Hoar. 


Riffht  Aac^DBion. 


Diitfor 
1  Minute. 


Deolinatlon. 


DiAfor 
1  MiDute. 


2 

;i 

4 
5 

(> 

7 

8 

10 
II 
12 

i:) 

14 
15 
l(> 
17 
18 
li) 
20 
21 
22 
23 


0 
I 

2 
3 
4 
5 
6 
7 
8 
i) 
10 

n 

12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 


MONDAY  18. 


h  n 
12  53 
12  54 
12  56 

12  58 

13  0 


13 
13 
13 
13 
13 


13  II 
13  12 
13  14 
13  16 
13  18 
13  'iO 
13  21 
13  23 
13  25 
13  27 
13  29 
13  30 
13  32 
13  34 


13  36 
13  38 
13  40 
13  41 
13  43 
13  45 
13  47 
13  49 
13  51 
13  53 
13  54 
J3  56 

13  58 

14  0 


8.44 
55.50 
42.()3 
29.82 
17.09 

4.45 
51.89 
39.42 
27.05 
14.77 

2.60 
50.54 
:38.59 
26.76 
15.05 

3.47 
52.02 
40.70 
2J).52 
18.48 

7.60 
56.87 
46.30 
35.89 


S.   1 


1.7849 
1.7880 
1.787« 
1.7886 
1.7900 
1.79H 
1.7930 
1.7946 
1.7963 
1.7981 
1.7999 
1.8018 
1.8038 
1.8059 
1.8081 
1.8103 
1.8195 
1.8148 
1.8173 
1.8199 
1.8^95 
1.8959 
1.8978 


19  15.1 

1  :i2  19.<> 

1  45  24.1 

1  58  28.(i 

2  11  33.0 
2  24  37.3 
2  37  41.5 

2  50  45.5 

3  3  49.2 
3  16  52.7 
3  29  55.9 
3  42  58.7 
3  56  1.1 


3.1 
4.6 
5.6 
6.1 
5.9 
5.1 
3.6 
5  40  1.4 

5  52  58.4 

6  5  54.(1 
6  18  50.0 


9 
22 
35 
48 

1 

14 
27 


TUESDAY  14. 


14 
14 
14 
14 
14 
14 


14  13 
14  15 
14  17 
14  19 
14  21 


25.64 

1.8306 

15.56 

1.8335 

5.66 

1.8366 

55.95 

1.8397 

46.43 

1.8498 

37.09 

1.8459 

27.94 

1.8499 

18i)9 

1.8596 

10.25 

1.8561 

1.72 

1.8596 

53.40 

1.8639 

45J)0 

1.8668 

37.41 

1.8704 

29.75 

1.8743 

22.33 

1.8789 

15.14 

1.8os£s 

8.19 

1.8869 

1.49 

1.8903 

55,03 

1.8944 

48.82 

1.8987 

42.87 

1.9031 

37.19 

1.9075 

31.77 

1.9190 

26.6:3 

1.9166 

21.76 

1.9919 

S.  6  31  44.5 
6  44  *S8A 

6  57  30.6 

7  10  22.1 
7  23  12.5 
7  36  1.8 

7  48  49.9 

8  1  36.8 
8  14  22.5 
8  27  6.8 
8  39  49.8 

8  52  31.4 

9  5  11.5 
9  17  50.1 
9  30  27.1 
9  43  2.5 
9  55  36.3 

10  8  8.4 
10  20  38.7  ! 
10  a3  7.2  I 
10  45  33.8 

10  57  58.5 

11  10  21.2 
II  22  41.0  I 

S.ll  35  0.5 


13.075 
13.075 
13.075 
13.074 
13.073 
13.071 
13.068 
13.064 
13.060 
13.056 
1.3.050 
13.044 
13.037 
13.099 
13.091 
13.019 
13.009 
19.999 
19.981 
19.969 
19.956 
19.943 
19.930 
19.916 


19.901 
19.884 
19.867 
19.849 
19.831 
19.819 
19.799 
19.779 
19.750 
19.798 
19.705 
19.681 
19.656 
19.630 
19.604 
19.577 
19.549 
19.590 
19.490 
19.459 
19.497 
19.395 
19.369 
19.397 
19.999 


0 

1 

2 
3 

4 
5 

6 

7 

8 

9 

10 

12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 


WEDNESDAY  15. 


b  no 
14  21 
14  23 
14  25 
14  27 
14  29 
14  31 
14  32 
14  34 
14  36 
14  38 
14  40 
14  42 
14  44 
14  46 
14  48 
14  50 
14  52 
14  54 
14  5<) 

14  58 

15  0 
15  2 
15  4 
15    6 


s 

s 

21.76 

1.9919 

8.1 

17.17 

I.99S9 

12.87 

1.9306 

8.85 

1.0354 

5.12 

1.9403 

1.69 

1.9454 

58.57 

1.9505 

55.75 

1.9556 

5:3.24 

1.9608 

51.05 

1.9661 

49.18 
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9.9904 

6  45  44.0 

15.608 

21 

21  56    7.42 

9.4497 

17  55  37.9 

19.914 

21 

23  47  43.81 

9.9169 

6  30    6.7 

15.636 

22 

21  58  34.21 

2.4449 

17  43  21.6 

19.399 

22 

23  49  56.72 

9.9134 

6  14  27.7 

15.669 

23 

22    1     0.73 

9.4387 

17  30  58.4 

19.443 

23 

23  52    9.42 

9.9099 

5  58  47.2 

15.687 

24 

22    3  26.89 

9.4339 

S.17  J8  28.4 

19.5!» 

24 

23  54  21.91 

9.9065 

S.  5  43    5 JJ 

15.711 
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GREENWICH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

RightiuBoeiuion. 

Dlttfor 
1  Minute. 

Declination. 

DiiKfbr 

IMinate. 

Hoar. 

BichtAaoen8iob. 

Diftfor 
1  Minute. 

Deolination. 

1 

Dlitfor 
1  Minute. 

SAl 

mUDI 

lY  25. 

MONDAY  27. 

h     in     8 

8 

o        /        >/ 

II 

h     m       8 

8 

O          /          1/ 

II 

0 

23  54  21.91 

2.2065 

S.  5  43    5.2 

15.711 

0 

1  37  53.16 

2.1366 

N.  6  48    0.6 

15.021 

1 

23  56  34.20 

2.2033 

5  27  21.9 

13.733 

1 

1  40     1.38 

2.1379 

7    3    0.4 

14.979 

2 

2^3  58  46.30 

2.2001 

5  11  37.3 

15.753 

2 

1  42    9.63 

2,1378 

7  17  57.3 

14.923 

3 

0    0  58.21 

-    2.1960 

4  55  51.5 

15.772 

3 

1  44  17.92 

2.1385 

7  32  51.2 

14.879 

4 

0    3    9.93 

2.1938 

4  40    4.7 

15.788 

4 

1  46  26.25 

2.1391 

7  47  41.9 

14.819 

5 

0    5  21.47 

2.1908 

4  24  17.0 

15.803 

5 

1  48  34.61 

2.1.W 

8    2  29.4 

14.765 

() 

0    7  32.83 

2.1879 

4    8  28.4 

15.816 

6 

1  50  43.01 

2.1404 

8  17  13.7 

14.710 

7 

0    9  44.02 

2.1851 

3  52  39.1 

15.827 

7 

1  52  51.46 

2.1413 

8  31  54.6 

14.654 

8 

0  11  55.05 

2.1824 

3  36  49.1 

15.838 

8 

1  54  59.97 

2.1422 

8  46  32.1 

14.597 

9 

0  14    5.91 

2.1797 

3  20  58.5 

15.847 

9 

1  57    8.5,3 

2.1432 

9     1     6.2 

14.538 

10 

0  16  16.61 

2.1771 

3    5    7.5 

15.853 

10 

1  59  17.15 

2.1443 

9  15  .3(5.7 

14.478 

U 

0  18  27.16 

2.1746 

2  49  16.1 

15.859 

11 

2     1  25.84 

2.1453 

9  30    3.6 

14.417 

12 

0  20  37.56 

2.1721 

2  ;«  24.4 

15.863 

12 

2    3  31.59 

2.1465 

9  44  2().8 

14.355 

13 

0  22  47.81 

2.1098 

2  17  32.5 

15.665 

13 

2    5  43.42 

2.1477 

9  58  46.2 

14.292 

14 

0  24  57.93 

2.1676 

2     1  40.6 

15.865 

14 

2    7  52.32 

2.1490 

10  13     1.8 

14.237 

15 

0  27    7.92 

2.1654 

1  45  48.7 

15.864 

15 

2  10  .1.30 

2.1503 

10  27  13.5 

14.161 

16 

0  2J)  17.78 

2.1639 

1  29  56.9 

15.863 

IG 

2  12  10.36 

2.1517' 

10  41  21.1 

14.094 

17 

0  31  27.51 

2.1612 

1  14    5.2 

15.859 

17 

2  14  19.51 

2.1532 

10  55  24.7 

14.026 

18 

0  a-i  37.12 

2.1592 

0  58  13.8 

15.853 

18 

2  16  28.75 

2.1547 

11     9  24.2 

13.957 

19 

0  35  46.61 

2.1573 

0  42  22.8 

15.846 

1!) 

2  18  38.08 

2.1563 

11  2.3  19.5 

13.886 

•^0 

0  37  56.00 

2.1556 

0  26  32.3 

15.838 

20 

2  20  47.51 

2.1580 

11  37  10.5 

13.813 

21 

0  40    5.28 

2.1539 

S.  0  10  42.3 

15.828 

21 

2  22  57.04 

2.1597 

11  50  57.1 

13.740 

22 

0  42  14.46 

2.1529 

N.  0    5    7.0 

15.816 

22 

2  25    6.67 

2.1614 

12    4  39.3 

13.667 

23 

0  44  23.54 
St 

2.1506 

JNDAl 

0  20  55.6 
[  26. 

15.809 

23 

2  27  16.41 
TU 

2.1631 

ESDA 

N.12  18  17.1 
Y  28. 

13.593 

0 

0  46  32.53 

9.1491 

N.  0  ;«>  43.3 

15.787 

0 

2  29  26.25 

2.1650 

N.12  31  50.4 

13.517 

I 

0  48  41.44 

2.1477 

0  52  30.1 

15.772 

1 

2  31  36.21 

2.1670 

12  45  19.1 

13.438 

2 

0  50  50.26 

2.1463 

1     8  15.9 

15.755 

2 

2  33  46.29 

2.1689 

12  58  43.0 

13.359 

3 

0  52  59.00 

2.1451 

1  24    0.7 

15.737 

3 

2  35  56.48 

2.1709 

13  12    2.2 

13.280 

4 

0  55    7.67 

2.1440 

1  39  44.3 

15.716 

4 

2  38    6.79 

2.1729 

13  25  16.6 

13.199 

5 

0  57  16.28 

2.1429 

1  55  2(>.6 

15.694 

5 

2  40  17.23 

2.1751 

13  38  26.1 

13.117 

6 

0  59  24.82 

2.1418 

2  11     7.6 

15.679 

6 

2  42  27.80 

2.1779 

13  51  30.6 

7 

1     1  33.30 

2.1409 

2  26  47.2 

15.647 

7 

2  44  38.50 

2.1794 

14    4  30.1 

12.949 

8 

1     3  41.73 

9.1401 

2  42  25.2 

15.630 

8 

2  46  49.33 

2.1816 

14  17  24.5 

19.864 

9 

1     5  50.12 

2.1394 

2  58     1.6 

15.593 

9 

2  49    0.29 

2.1838 

14  30  13.8 

19.778 

10 

1     7  58.46 

2.1387 

3  13  36.3 

15.564 

10 

2  51   11.39 

2.1862 

14  42  57.9 

19.691 

11 

1   10    6.76 

2.1381 

3  29    9.3 

15.535 

11 

2  5.3  22.63 

2.1886 

14  55  3().7 

19.602 

12 

1   12  15.03 

2.1376 

3  44  40.5 

15.503 

12 

2  55  34.02 

2.1910 

15    8  10.1 

12.512 

13 

1  14  2.3.27 

2.1371 

4    0    9.7 

15.470 

13 

2  57  45.55 

2.1934 

15  20  38.1 

12.422 

14 

1    16  31.48 

9.1367 

4  15  :36.9 

15.436 

14 

2  59  57.22 

2.1958 

15  3.3    0.7 

12.330 

15 

1    18  39.67 

2.1363 

4  31     2.0 

15.400 

15 

3    2    9.04 

2.1983 

15  45  17.7 

12.2:J7 

\6 

1  20  47.84 

2.I36I 

4  46  24.9 

15.363 

16 

3    4  21.01 

2.2008 

15  57  29.1 

12.143 

17 

1  22  5<).00 

2.1359 

5     1  45.6 

15.325 

17 

3    6  3.3.14 

2.2034 

16    9  34.9 

12.048 

18 

1  25    4.15 

2.1358 

5  17    3.9 

15.285 

18 

3    8  45.42 

2.2060 

16  21  34.9 

11.952 

19 

1  27  12.30 

3.1358 

5  32  19.8 

15.244 

19 

3  10  57.86 

2.2086 

16  3:3  2<).1 

11.855 

20 

1  29  20.45 

2.1359 

5  47  :33.2 

15.203 

20 

3  13  10.45 

2.3113 

16  45  17.5 

11.757 

21 

1  31  28.61 

2.1361 

6    2  44.1 

15.160 

21 

3  15  2.3.20 

2.2138 

16  57    0.0 

lIUt58 

2*> 

1  33  36.78 

2.1363 

6  17  5-2.4 

15.115 

22 

3  17  .36.11 

3.2165 

17    8  .36.5 

11.558 

23 

1  35  44.96 

2.1365 

6  32  57.9 

15.068 

23 

3  19  49.18 

2.2199 

17  20    7.0 

11.457 

24 

1  37  53.16 

2.1368 

N.  6  48    0.6 

15.021 

24 

3  22    2.42 

2.2230 

N.17  31  31.3 

11.354 
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GREENWICH  MEAN  TIME. 

THE  MOON'S  BIGHT  ASCENSION  AND  DECLINATION. 

Hoar. 

Bight  Asoansion. 

Dlflf.for 
1  Minute. 

DeoUnatioiL 

Diftfor 
IHinate. 

Hour. 

KightAnoeiiaion. 

Dift  for 
1  Minute. 

Deolination. 

Difllfor 
1  Minate. 

WEI 

>NESD 

AY  29. 

FRIDAY  31. 

b     m     8 

n 

O          f          M 

H 

h     m     • 

a 

0      »      tt 

// 

0 

3  22    2.42 

9.9990 

N.17  31  31.3 

11.354 

0 

5  11  49.02 

9.3431 

N.24  21  48.8 

5.449 

1 

3  24  15.82 

9.9947 

17  42  49.5 

11.951 

1 

5  14    9.65 

9.3447 

24  27  11.2 

5.303 

2 

3  26  29.39 

9.9975 

17  54     1.5 

11.147 

2 

5  16  30.:38 

9.3463 

24  32  25.2 

5.163 

3 

3  28  43.12 

9.9303 

18    5    7.2 

11.049 

3 

5  18  51.20 

9.3478 

24  .37  30.8 

5.093 

4 

3  30  57.02 

9.9331 

18  16    6.6 

10.937 

4 

5  21   12.11 

9.3491 

24  42  28.0 

4.889 

5 

3  33  11.09 

9.9358 

18  26  59.6 

10.829 

5 

5  2:3  33.09 

9.3503 

24  47  16.7 

4.749 

() 

3  a5  25.32 

9.9386 

18  37  46.1 

10.791 

6 

5  25  54.15 

9.3516 

24  51  57.0 

4.601 

7 

3  37  39.72 

9.9415 

18  48  2().l 

10.619 

7 

5  28  15.28 

9.3598 

24  56  28.8 

4.458 

8 

3  39  54.30 

9.9444 

18  58  59.6 

10.503 

8 

5  30  36.48 

9.3539 

25    0  52.0 

4.316 

9 

3  42    9.05 

9.9473 

19    9  2(5.5 

10.199 

9 

5  32  57.75 

9.3549 

25    5    6.7 

4.173 

10 

3  44  2:^.97 

9.9501 

19  19  46.7 

10.980 

10 

5  35  19.07 

9.3558 

25    9  12.8 

4.030 

11 

3  46  39.06 

9.9598 

19  30    0.1 

lO.IO? 

11 

5  37  40.44 

9.3567 

25  13  10.3 

3.888 

l:i 

3  48  54.31 

9.9557 

19  40    6.7 

10.053 

12 

5  40     1.87 

9.3575 

25  16  59.3 

3.745 

J3 

3  51     9.74 

9.9586 

19  50    6.5 

9.939 

13 

5  42  2;i34 

9.3.589 

25  20  3i>.7 

3.601 

14 

3  5:3  25.34 

9.9614 

19  59  59.4 

0.893 

14 

5  44  44.85 

9.3588 

25  24   11.4 

3.457 

15 

3  55  41.11 

9.9649 

20    9  45.3 

9.707 

15 

5  47    6.39 

9.3593 

25  27  34.5 

3.313 

16 

3  57  57.05 

9.9670 

20  19  24.2 

9.590 

16 

5  49  27.JX5 

9.3508 

25  30  49.0 

3.160 

J7 

4    0  13.15 

9.9698 

20  28  56.1 

9.479 

17 

5  51  49.56 

9.3609 

25  33  54.8 

3.094 

18 

4    2  2!).43 

9.2797 

20  38  20.9 

9.354 

18 

5  54  11.18 

9.3604 

25  36  51.9 

9.879 

19 

4    4  45.88 

9.9755 

20  47  38.6 

9.934 

19 

5  56  32.81 

9.3606 

25  39  40.3 

9.735 

20 

4     7    2.49 

9.9783 

20  56  49.0 

9.113 

20 

5  58  54.45 

9.3607 

25  42  20.1 

9.591 

21 

4    9  19.27 

9.9811 

21     5  52.1 

8.991 

21 

6     1   16.10 

9.3608 

25  44  51.2 

9.446 

22 

4  11  36.22 

9.9838 

21  14  47.9 

8.869 

22 

6    3  37.75 

9.3607 

25  47  13.6 

9.301 

2:^ 

4  13  53.33 
THl 

9.9865 

JRSDJ 

N.21  23  36.4 
LY  30. 

8.747 

23 

6    5  59.39 
SATUBE 

9.3606 

>AY,  A 

N.25  49  27.3 
.UGUST  1. 

9.157 

0 

1 

4  16  10.60 
4  18  28.04 

9J9893 
9.9990 

N.2I  32  17.5 
21  40  51.2 

8.693 
8.499 

0 

6    8  21.02  1 

9.3603 

N.25  51  32.4 

9.019 

2 

4  20  45.64 

9.9946 

21  49  17.4 

8.573 

3 

4  23    3.39 

9.9379 

21  57  36.0 

8.947 

4 

4  25  21.:30 

9.9998 

22    5  47.0 

6.119 

5 

(J 

4  27  39.37 
4  29  57.59 

9J094 
9.3049 

22  13  50.3 
22  21  45.9 

7.991 
7.869 

PHASES 

OF  T 

HE  MOON 

7 
8 

4  :^  15.96 
4  34  34.48 

9.3074 
9.3099 

22  29  33.8 
22  37  14.0 

7.734 
7.605 

9 

4  36  53.15 

9.3193 

22  44  46.4 

7.475 

d      h 

III 

10 

4  39  n.m 

9.3147 

22  52  11.0 

7.343 

{ 

1  New  Moon 

.    .  Ji 

ily      5     15 

58.5 

11 
12 

4  41  30.92 
4  43  50.02 

9.3171 
9.3194 

22  59  27.6 
2:j    6  36.3 

7.211 
7.078 

3)  First  Quarts 

sr.     .     . 

.     13     17 

28i) 

13 

4  46    9.25 

Qj&n 

23  13  37.0 

6.945 

( 

3  Full  Moon 

• 

.    21       1 

54.1 

14 

4  48  28.(52 

9Jft239 

2:3  20  29.7 

6.819 

< 

t   LAStQiiarte 

r  .     .     . 

.    i«7     16    ; 

32.6 

15 

4  50  48.12 

9.3961 

23  27  14.4 

6.677 

l() 

4  5.3    7.75 

9.3989 

23  33  51 0 

6.549 

17 

4  55  27!50 

9J303 

23  40  19.5 

6.4<I7 

18 

4  57  47.38 

9..'»93 

2:3  46  39.8 

6.971 

d        h 

19 

5    0    7M8 

9J349 

23  52  52.0 

6.134 

< 

C   A|iogee  .    . 

.     .  Ji 

ily     11       6.4 

20 

5    2  27.49 

9JI36I 

23  58  55.9 

5.997 

< 

[   Perigee .    . 

.    23      5.0 

21 

5    4  47.71 

2.3379 

24    4  51.6 

5.859 

22 

5    7    8.04 

2.3397 

24  10  39.0 

5.791 

23 

5    9  28.48 

9.3415 

24  16  18.1 

5.5K2 

24 

5  11  49.02 

9.3431 

N.24  21  48.8 

5.449 
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GEBBlfWIOH  MEAN  TIMB. 

LUNAR  DISTANCES. 

Name  and  DireoUoD 
of  Ol^eot. 

Noon. 

P.L 

of 
Diff. 

102  46    3 
72    5  31 
55  10  25 
34  20    9 
55  36  34 

P.L. 
of 

Diir. 

Vlh. 

P.  L. 
of 

Diff. 

DD". 

P.L 

of 

Diff. 

1 

a  AquileB 
Fomalhaiit 
a  Pegosi 

Venus 
Sun 

W. 
W. 

w. 

E. 
E. 

lof  21   13 
70  27    7 
53  41  49 
35  53  41 
57  12    2 

3867 
9693 
3078 
9843 
27M 

3985 
9096 
3060 
9859 
9769 

lol  id  32 
73  43  50 
56  39  24 
32  46  48 
54     1  16 

3306 
9630 
3043 
9861 

mi 

105  34  37 
75  22    4 

58    8  44 
31  13  39 
52  26  10 

3397 
9635 

3098 
9880 
9779 

2 

Fomalhaiit 
a  Pegasi 
a  Arietis 

Sun 

W. 
W. 
W. 
E. 

83  31  29 
65  39    3 
22  16  53 
44  33  24 

9663 
9984 

3989 
9893 

85    8  58 
67    9  36 
23  41  26 
42  59  26 

9671 
9980 
3188 
9839 

86  46  17 
68  40  14 
25    7  49 
41  25  40 

9678 
9977 
3114 
9849 

88  23  26 
70  10  56 
26  35  41 
39  52    6 

9686 
9974 

90S6 
9899 

3 

Fomalhaiit 
a  Pegusi 
a  Arietis 

Sun 

W. 
W. 
W. 
E. 

96  26  28 
77  44  36 
34    9  22 
32    7  31 

9730 
9981 
9888 
99^4 

98    2  28 
79  15  13 
35  41  56 
30  35  17 

9740 
9985 
9871 
9916 

99  38  15 
80  45  45 
37  14  52 
29    3  19 

9750 
9989 
9857 
9998 

101  13  48 
82  16  12 
38  48    6 
27  31  36 

9761 
9994 

9846 
9941 

4 

Fomalhaut 
a  Pegasi 
a  Arietis 

Sun 

W. 
W. 
W. 
E. 

109    7  49 
89  46  26 
46  36  51 
19  57  23 

9891 
3039 
9891 
3019 

no  41  49 
91   15  59 
48  10  51 
18  27  34 

9835 
3043 
9891 
3040 

112  15  31 
92  45  19 
49  44  51 
16  58  11 

9849 
3059 
9899 
3065 

113  48  55 
94  14  27 
51  18  50 
15  29  19 

9864 

3064 
9894 
3096 

7 

Sun 

Regulus 
Spica 
ADtai*es 

W. 
E. 
E. 
E. 

16    4  54 

27  59  13 

81  57    0 

127  51  28 

3994 
9931 
9883 
9881 

17  29  13 

2()  27  34 

80  24  20 

126  18  45 

3993 
9950 
9893 
9891 

18  53  33 

24  56  18 

78  51  52 

124  46  14 

3994 
9969 
9903 
9899 

20  17  52 

23  25  26 

77  19  37 

123  13  54 

3996 
9990 
9919 
9906 

8 

Sun 

Spica 

Ajitares 

W. 
E. 
E. 

27  18  21 

69  41  23 

115  35    1 

3399 
9960 
9951 

28  42    7 

68  10  20 

114    3  47 

3396 
9969 
9959 

30    5  46 

66  1139  28 

112  32  43 

3336 
9978 
9967 

31  29  16 

65    8  48 

111     1  49 

3343 
9967 
9976 

9 

Sun 

Spica 

ADtares 

W. 
E. 
E. 

38  24  46 

57  38    9 

103  29  48 

3377 
3099 
3013 

39  47  29 

56    8  32 

101  59  51 

3384 
3037 
3019 

41  10    4 

54  39    5 

100  30    2 

3390 
3044 
3096 

42  32  32 
53    9  47 

99    0  21 

3396 
3069 
3039 

10 

Sun 

Spica 

Aotares 

W. 
E. 
E. 

49  23  12 
45  45  34 
91  33  46 

3493 
3087 
3059 

50  45    2 
44  17    8 
90    4  46 

3497 
3094 
3064 

52    6  48 
42  48  51 
88  35  52 

3431 
3101 
S068 

53  28  29 
41  20  42 
87    7    3 

3435 
3106 
3071 

11 

Sun 

Regulus 
Spica 
Antares 

W. 
W. 
E. 
E. 

60  16    0 
21     8  17 
34     1  51 
79  43  56 

3447 
3177 
3139 
3085 

61  37  23 
22  34  54 
32  34  29 

78  15  28 

3449 
3167 
3147 
3086 

62  58  44 
24     1  43 
31     7  16 
76  47    1 

3450 
3158 
3154 
3087 

64  20    4 
25  28  43 
29  40  12 
75  18  35 

3450 
3151 
3169 
3087 

12 

Sun 

Regulus 
Antares 
a  Aquilee 

W. 
W. 
E. 
E. 

71     6  49 

32  45  48 

67  56  28 

112  47  22 

3446 
3118 
3085 
4096 

72  28  14 

34  13  36 

66  28    0 

in  36    8 

3443 
3113 
3089 
4005 

73  49  42 

35  41  30 

64  59  29 

110  24  33 

3440 
3107 
3081 
3983 

75  11   13 

37    9  31 

63  30  56 

109  12  37 

3436 
3101 
3078 
3864 

13 

Sun 
Regulus 
Antares 
a  Aquil» 

W. 
W. 
E. 
E. 

82    0    0 

44  31  27 

56    7    7 

103    8  22 

3419 
3060 
3057 
3878 

83  22    3 

46    0  15 

54  38    5 

101  54  40 

3406 
3069 
3068 
3863 

84  44  13 

47  29  11 

53    8  57 

100  40  43 

3399 
3054 
3047 
3849 

86    6  31 
48  58  17 
51  39  42 
99  26  31 

3391 
3046 
3040 
3835 
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GBBBNWIOH  MEAK  TIME. 

LUNAB  DISTANCES. 

P 

P.L. 

P.L, 

P.L. 

P.L. 

Name  ud  Direetlou 
of  Object. 

Midnight. 

of 
DIff. 

XVh. 

of 
DIff. 

xvmii. 

of 
Diii: 

XXIh- 

of 
DIff. 

1 

1 

a  AquiliB 

W. 

106  58  17 

3351 

108  2l'  30 

3376 

109  44  14 

3403 

111    6  29 

1 
3439 

Fomalhaiit 

W. 

77    0  12 

S640 

78  38  13 

S646 

80  16    6 

9651 

81  53  52 

9657 

a  Pegasi 

W. 

59  38  22 

3016 

61    8  15 

3005 

62  ;38  21 

9997 

64    838 

9990 

Veuds 

E. 

29  40  41 

9679 

28    7  55 

9889 

26  35  22 

9698 

25    3    1 

9908 

Son 

E. 

50  51  14 

9787 

49  16  29 

9796 

47  41  56 

9805 

46    7  34 

9814 

2 

Fomulhniit 

W. 

90    0  25 

9604 

91  37  13 

9709 

93  13  50 

9711 

94  50  15 

9790 

a  Pe^si 
a  Arietis 

W. 

7L  41  41 

9973 

73  12  27 

9974 

74  43  12 

9976 

76  13  55 

99n  ' 

W. 

28    4  45 

3007 

29  34  49 

9968 

31     5  42 

9936 

32  37  15 

9909  1 

Sow 

E. 

38  18  45 

9861 

36  45  36 

9879 

35  12  41 

9889 

33  c»  59 

9893  ' 

3 

Fomalhaiit 

W. 

102  49    7 

9779 

104  24  11 

9784 

105  59    0 

9796 

107  33  33 

9809 

a  Pe^si 
a  Arietis 

W. 

83  46  32 

3001 

85  16  44 

3007 

86  46  48 

3015 

88  16  42 

3093 

W. 

40  21  34 

9838 

41  55  13 

9831 

43  29    0 

9897 

45    2  53 

9893 

Son 

E. 

2<»    0    9 

9954 

24  28  59 

9969 

22  58    7 

9985 

21  27  35 

3001 

4 

Fomalhaut 

W. 

115  22    0 

9879 

1 16  54  46 

9895 

118  27  11 

9919 

119  59  15 

9996 

aPej^i 
a  Arietis 

W. 

95  43  21 

3075 

97  12    1 

3088 

98  40  25 

3101 

100    8  33 

3115 

W. 

52  52  47 

9896 

54  26  41 

9699 

56    0  31 

9833 

57  34  16 

9838 

Son 

E. 

14    1     5 

3136 

12  33  39 

3185 

11     7  12 

3943 

9  41  54 

3316  1 

7 

Son 

W. 

21  42    8 

3300 

23    6  20 

3304 

24  30  27 

3310 

25  54  27 

3315 

ReiFiilus 
SpiU 

E. 

21  55     1 

3014 

20  25    6 

3041 

18  55  44 

3071 

17  26  59 

3106 

E. 

75  47  34 

9993 

74  15  44 

9931 

72  44    5 

9941 

71  12  38 

9050 

Ajitares 

E. 

121  41  45 

9916 

120    9  47 

9996 

118  38     1 

9935 

117    626 

9949 

8 

Son 

W. 

32  52  38 

3350 

34  15  52 

3357 

35  38  58 

3364 

37    1  56 

3371 

Spica 

E. 

63  38  19 

9996 

62    8    1 

3004 

60  37  53 

3013 

59    7  56 

3091  ! 

Antares 

E. 

109  31    6 

9964 

108    0  33 

9991 

106  30    9 

9998 

104  59  54 

3005 

1 

9 

Son 

W. 

43  54  53 

3409 

45  17    7 

3408 

46  39  15 

3414 

48    1  16 

3418 

Spiea 

E. 

51  40  39 

3060 

50  11  40 

3066 

48  42  49 

3073 

47  14    7 

3081 

Antares 

E. 

97  30  48 

3038 

96     1  22 

3044 

94  32    4 

3049 

93    2  52 

3054 

10 

Son 

W. 

54  50    6 

3438 

56  11  39 

3441 

57  33    9 

3444 

58  54  36 

3446  1 

Spica 

E. 

39  52  40 

3113 

38  24  46 

3119 

36  57    0 

3195 

35  29  51 

3133  1 

Antares 

E. 

85  38  18 

3075 

84    9  38 

3078 

82  41     1 

3080 

81  12  27 

3089 

1 

11 

Son 

W. 

65  41  24 

3450 

67    2  44 

3449 

68  24    5 

3449 

69  45  26 

3447 

Regiilus 
Spica 

W. 

26  55  51 

3143 

28  23    8 

3136 

29  50  34 

3i:« 

31  18    7 

3194 

E. 

28  13  17 

3170 

26  46  32 

3180 

25  19  59 

IU91 

23  53  39 

3904 

Aiitares 

E. 

73  50  10 

3087 

72  21  45 

3087 

70  53  20 

3087 

69  24  55 

3086 

1^ 

Son 

W. 

76  32  49 

3439 

77  54  29 

3498 

79  16  14 

3493 

80  38    4 

3418 

Regiilus 

W. 

38  37  :» 

3096 

40    5  54 

3089 

41  34  17 

3089 

43    2  48 

3076 

Antares 

E. 

62    2  19 

3074 

60  33  38 

3071 

59    4  53 

3067 

57  36    3 

3009 

a  AquiliB 

E. 

108    0  22 

3945 

166  47  48 

3928 

105  34  57 

3911 

104  21  48 

3894 

13 

Son 

W. 

87  28  58 

3383 

88  51  34 

3375 

90  14  19 

3366 

91  37  14 

3357 

Regulus 

W. 

50  27  33 

3038 

51  56  59 

3099 

53  26  36 

3019 

54  56  25 

3010 

Antares 

E. 

50  10  19 

3034 

48  40  48 

3097 

47  11     9 

3090 

45  41  21 

3013 

a  Aquiie 

E. 

98  12    5 

3881 

96  57  25 

3808 

95  42  31 

3795 

94  27  24 

3784 
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GEBiarWIOH  MEAN  TIME. 

LUNAB  DISTANCES. 

1 

P.L. 

P.L. 

P.L 

P.L. 

Nftmo  and  Direotioa   1 

Noon. 

of 

npu 

of 

Vlh. 

of 

IXk. 

of 

r 

of  Object. 

Diff. 

DUt 

Diff. 

DifL 

14 

Son 

W. 

93    d  20 

3347 

94  23  37 

3336 

95  47    7 

3335 

97  10  49 

3314 

Regiilus 

W. 

56  26  25 

3000 

57  56  38 

3990 

59  27    3 

3970 

60  57  42 

8969 

Antares 

E. 

44  11  24 

3005 

42  41  17 

2996 

41  10  59 

3988 

39  40  31 

3979 

a  Aquilu; 

E. 

93  12    5 

3772 

91  56  34 

3761 

90  40  51 

3750 

89  24  57 

3741 

J5 

Sun 

W. 

104  12  44 

3252 

105  37  52 

3338 

107    3  16 

3284 

108  28  57 

3209 

Regulus 

W. 

()8  34  33 

2907 

70    6  43 

2894 

71  39    9 

3880 

73  11  5:3 

2867 

Spica 

W. 

15  12  59 

3168 

16  39  47 

3113 

18    7  42 

3065 

19  36  35 

3023 

Antares 

E. 

32    5  24 

2935 

30  33  49 

3925 

29    2    2 

2917 

27  30    5 

2909 

a  Aqiiilae 

E. 

8:3    3     1 

3698 

81  46  12 

3693 

80  29  16 

3686 

79  12  14 

3681 

Fomalhaut 

E. 

114  32  22 

3097 

113    4    9 

3080 

111  35  35 

3063 

no    6  39 

3044 

16 

Son 

W. 

115  41  50 

3132 

117    9  21 

3115 

1 18  37  12 

3099 

120    5  23 

3083 

Regulus 
Spica 

W. 

81    0    8 

2793 

82  34  45 

2777 

84    9  43 

3762 

85  45     1 

3745 

W. 

27  12  18 

2869 

28  45  16 

2845 

30  18  45 

3833 

31  52  43 

3800 

ce  Aquilue 

E. 

72  46    2 

3670 

71  28  43 

3671 

70  11  25 

3674 

68  54  10 

3677 

Fomaliiaut 

E. 

102  36  34 

2957 

101     5  27 

3940 

99  a3  59 

8933 

98    2    9 

2905 

a  Pegasi 

E. 

120    4    3 

3325 

118  40  21 

3294 

117  \6    3 

3964 

115  51     9 

3233 

17 

Son 

W. 

127  31  30 

2996 

129     1  48 

2979 

130  32  27 

3962 

132    3  28 

2943 

Regulus 

W. 

93  46  58 

2663 

95  24  28 

2646 

97    2  21 

3629 

98  40  37 

2612 

Spica 

W. 

39  49  44 

2695 

41  26  3L 

2675 

43    3  44 

3656 

44  41  23 

2636 

aAquilas 

E. 

62  29  42 

3729 

61   13  26 

3746 

59  57  28 

3768 

58  41  52 

3792 

Fomalhaut 

E. 

90  17  28 

2820 

88  4:3  26 

2803 

87    9    2 

3786 

85  34  16 

2770 

a  Pegasi 

E. 

108  38    6 

3097 

107    9  53 

3073 

105  41   10 

3048 

104  n  57 

3025 

18 

Regulus 

W. 

106  57  47 

2527 

108  38  23 

2510 

no  19  2:3 

3493 

112    0  46 

2477 

Spica 

W. 

52  56  13 

2541 

54  36  2J) 

2523 

56  17  10 

3504 

57  58  17 

3487 

aAquilsB 

E. 

52  31  35 

3980 

51   19  36 

4036 

50    8  32 

4099 

48  58  29 

4169 

Fomalhaut 

E. 

77  35  1 1 

2692 

75  58  21 

2678 

74  21  12 

3664 

72  43  44 

3650 

a  Pegasi 

E. 

96  38  51 

2917 

95    6  54 

3898 

93  34  33 

3880 

92     1  48 

3862 

19 

Spica 

W. 

66  30    4 

2401 

68  13  38 

8384 

69  57  36 

3368 

71  41  56 

3353 

Antares 

W. 

20  43  54 

2465 

22  25  57 

3437 

24    8  ;39 

3413 

25  51  57 

3389 

Fomalhaut 

E. 

64  32    7 

2593 

62  53    3 

3585 

61   13  47 

3577 

59  34  20 

3570 

a  Pegasi 

E. 

84  12  40 

27© 

82  37  52 

3778 

81    2  48 

2761 

79  27  29 

2750 

30 

Spica 

W. 

80  29    8 

2280 

82  15  37 

3367 

84    2  25 

3354 

85  49  32 

2241 

Antares 

W. 

34  36     1 

2294 

36  22    9 

3279 

38    8  40 

2364 

39  55  .3:3 

2049 

Fomalhaut 

E. 

51  15  2.3 

2558 

49  35  30 

2561 

47  55  42 

3567 

46  16    2 

2576 

a  Pegasi 

E. 

71  27  55 

2716 

69  51  37 

3713 

68  15  15 

3713 

66  38  52 

2714  ! 

a  Arietis 

E, 

113  25  48 

2380 

111  41  44 

3363 

109  57  16 

3348 

108  12  26 

2333  ' 

21 

Spica 

W. 

94  49  26 

2189 

96  38  10 

3180 

98  27    8 

8173 

100  16  18 

,.«' 

Antares 

W. 

48  54  55 

2189 

50  43  39 

3178 

52  32  39 

8170 

54  21  52 

2161   1 

aPe^i 
a  Arietis 

E. 

58  38  14 

2751 

57    2  42 

3767 

55  27  31 

8785 

53  52  44 

8808 

E. 

99  23  2.3 

2272 

97  36  43 

3263 

95  49  49 

3353 

94    2  41 

8245 

22 

Spica 

W. 

109  24  45 

2135 

111   14  51 

3133 

113    5    2 

3138 

114  55  19 

2136 

Antares 

W. 

63  30  58 

2127 

65  21  16 

3132 

67  11  41 

3118 

69    2  13 

2115 

a  Arietis 

E. 

85    4  16 

2215 

83  16  11 

3211 

81  28    0 

3308 

79  39  45 

8206 

Aldebaran 

E. 

115  32  44 

2140 

113  42  46 

3136 

111  52  41 

3131 

no    2  29 

2127 

1 
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1 

GEEENWIOH  MEAN  TIME. 

LUNAB  DISTANCES. 

14 

Name  and  Direction 
of  Object. 

Midnight. 

P.L. 

of 

Diff. 

XVb. 

P.L. 

of 

Diflf. 

XVllIb. 

P.L. 
of 
DIflf. 

XXIh. 

P.L. 
of 
Diff. 

Suif 

W. 

98  34  4 

3303 

O           1       II 

99  58  52 

3990 

lof  23  15 

3978 

102  47  52 

3965 

Regulus 

W. 

62  28  84 

9957 

63  59  41 

9945 

65  31    3 

9933 

67    2  40 

9990 

AntaroH 

E. 

38    9  52 

9970 

36  39    2 

9969 

35    8    1 

9959 

33  36  48 

9943 

a  AquiloB 

R. 

88    8  53 

3731 

86  52  39 

3799 

85  36  15 

371^ 

84  19  42 

3706 

15 

Sun 

W. 

109  54  56 

3194 

in  21   12 

3179 

112  47  46 

3164 

114  14  38 

3148 

Re^iilus 
Spica 

W. 

74  44  54 

9659 

76  18  14 

9838 

77  51  53 

9ff23 

79  25  51 

9808 

W. 

21    6  19 

9985 

22  36  50 

9953 

24    8    2 

9993 

25  3J)  52 

9894 

Antares 

E. 

25  57  57 

9901 

24  25  40 

9896 

22  5:3  16 

9891 

21  20  46 

9889 

aAquilflB 

E. 

77  55    7 

3677 

76  37  55 

3673 

75  20  39 

3671 

74    3  21 

3670 

Fomalhaut 

E. 

108  37  21 

3097 

107    7  42 

3009 

105  37  41 

9999 

104    7  18 

9975 

16 

Sun 

W. 

121  33  54 

3065 

123    2  47 

3048 

124  32    0 

3031 

126    1  34 

3014 

Regulus 

W. 

87  20  41 

9799 

88  56  42 

9713 

90  33    5 

9696 

92    9  50 

9679 

Spica 

W. 

33  27  11 

9T;y 

35    2    7 

9756 

36  37  32 

9736 

38  13  24 

9715 

aAquilfe 

E. 

67  36  59 

3684 

m  19  55 

3699 

65    2  59 

3709 

63  46  14 

3714 

Fomalhaut 

E. 

96  29  57 

9888 

94  57  23 

9871 

93  24  27 

9853 

91  51     8 

9837 

a  Pegasi 

E, 

1]4  25  39 

3904 

112  59  35 

31T7 

111  J32  58 

3149 

110    5  48 

3193 

17 

Son 

W. 

ia3  34  52 

9996 

135    6  38 

9909 

136  38  45 

9899 

138  11  14 

9875 

Regulus 
Spica 

W. 

100  19  16 

9594 

101  58  19 

9577 

103  37  45 

9561 

105  17  34 

9543 

W. 

46  19  29 

9617 

47  58     1 

9598 

49  36  59 

9579 

51  16  23 

9560 

a  Aquilas 

E. 

57  26  41 

3890 

56  12    0 

3853 

54  57  52 

3890 

53  44  22 

3939 

Fomalhaut 

E. 

83  59    9 

9753 

82  23  40 

9738 

80  47  51 

9799 

79  11  41 

9707 

a  PegRsi 

E. 

102  42  15 

3009 

101   12    5 

9980 

99  41  27 

9958 

98  10  22 

9938 

18 

Regulus 

W. 

113  42  32 

9460 

115  24  42 

9444 

117    7  14 

9498 

118  50    9 

9413 

Spica 

W. 

59  39  49 

9469 

61  21  46 

9451 

613    4    8 

9434 

64  46  54 

9417 

a  Aquilie 

E. 

47  49  34 

4950 

46  41  55 

4341 

45  :35  40 

4445 

44  30  59 

4563 

Fomalhaut 

E. 

71     5  57 

9638 

69  27  .53 

9696 

67  49  33 

9614 

66  10  57 

9604 

a  Pegasi 

E. 

90  28  41 

9845 

88  55  1 1 

9898 

87  21  20 

9813 

85  47    9 

9799 

19 

Spica 

W. 

73  26  39 

9337 

75  n  44 

9399 

76  57  11 

9308 

78  42  59 

9S94 

Aotares 

W. 

27  35  48 

9367 

29  20  10 

9348 

31     5    0 

9398 

32  50  18 

9311 

Fomalhnut 

E. 

57  54  44 

9564 

5(5  15    0 

9561 

54  35  11 

9558 

52  55  18 

9556 

a  Pegnsi 

E. 

77  51  5(i 

9741 

76  16  10 

9733 

74  40  14 

9795 

73    4    8 

9790 

20 

SpicA 

W. 

87  36  58 

9930 

89  24  41 

9919 

91   12  40 

9906 

93    0  55 

9198 

Antares 

w. 

41  42  47 

9936 

43  30  21 

9393 

45  18  15 

9910 

47    6  27 

9900 

Fomalhaut 

E. 

44  36  34 

9588 

42  57  22 

9603 

41  18  31 

9693 

39  40    7 

9646 

a  Pegasi 
a  Arietis 

E. 

65    2  31 

9717 

63  26  14 

9739 

61  50    3 

9799 

60  14    2 

9739 

E. 

106  27  15 

9390 

104  41  44 

S307 

102  .55  55 

9995 

101    9  48 

9383 

21 

Spica 

W. 

102    5  40 

9157 

103  55  13 

9151 

105  44  55 

9145 

107  34  46 

9139 

Autareff 

W. 

56  11   19 

9153 

58    0  58 

9145 

59  50  48 

9139 

61  40  48 

9133 

a  Pef^asi 
a  Arietis 

E. 

52  18  27 

9835 

50  44  44 

9866 

49  11  41 

9901 

47  39  24 

9949 

E. 

92  15  20 

9937 

90  27  48 

9231 

88  40    6 

9995 

86  52  15 

9919 

22 

Spica 

W. 

116  45  39 

9194 

118  36    2 

9193 

120  26  26 

9199 

122  16  51 

9193  , 

Antares 

w. 

70  52  50 

9119 

72  43  31 

9109 

74  34  16 

9108 

76  25    3 

9107 

a  Arietis 

E. 

77  51  27 

9906 

76    3    8 

9905 

74  14  48 

9906 

72  26  29 

9907 

Aldebarnn 

E. 

108  12  11 

9134 

106  21  48 

9199 

104  31  22 

9190 

102  40  53 

9119 
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XVll. 


GEEENWIOH  MFiAN  TIME. 

LUNAR  DISTANCES. 

• 

P.  L. 

P.L. 

P.L. 

P.L. 

1^ 

N»meandDlreoblon    1 

Noon. 

of 

m^. 

of 

Vin. 

of 

IXi». 

of 

of  Object. 

Diff. 

Diff. 

Diff. 

Diff. 

23 

Aotares 

W. 

78  15  51 

9107 

80    6  40 

9107 

8f  57  28 

9108 

83  48'  15 

9109 

a  Aqnilee 

W. 

42  48    0 

4354 

43  54    3 

4909 

45    2  27 

4067 

46  13     1 

3946 

at  Arietis 

E. 

70  38  12 

9910 

68  49  59 

9919 

67     1  50 

9917 

65  13  48 

9993 

Aldebaraii 

E. 

100  50  23 

9118 

98  59  52 

9118 

97    9  21 

9119 

95  18  51 

9191 

24 

Antares 

W. 

93     1  20 

9195 

94  51  41 

9130 

96  41  55 

9136 

98  32    0 

9141 

a  Aquilse 

W. 

52  32  23 

3514 

53  52  32 

3454 

55  13  48 

3400 

56  36    5 

3359 

a  Arietis 

E. 

56  16    5 

9964 

54  29  12 

9976 

52  42  37 

9980 

50  56  21 

9303 

Aldelwrati 

E. 

86    7  15 

9137 

84  17  12 

9141 

82  27  16 

9147 

80  37  29 

9153 

Sun 

E. 

139  18    2 

9431 

137  35  12 

9435 

135  52  27 

9439 

134    9.48 

9444 

25 

Antares 

W. 

107  40    3 

9176 

lOS)  29    6 

9184 

111   17  57 

9193 

113    6  35 

9909 

a  Aquilae 

W. 

63  39  22 

3185 

a5    5  49 

3163 

66  32  43 

3144 

67  59  59 

3198 

Fomalhaut 

W. 

28  34  5:3 

9997 

30    5  10 

9916 

31  37    8 

9859 

33  10  29 

9798 

a  Ariotis 

E. 

42  11     3 

9401 

40  27  29 

9496 

38  44  34 

9457 

37    2  20 

9490 

Aldebaran 

E. 

71  31     0 

9190 

69  42  17 

9198 

67  53  47 

9907 

66    5  30 

9916 

Sun 

E. 

125  38  31 

9476 

123  56  44 

9485 

122  15    9 

9493 

120  33  46 

9509 

26 

a  AquilaB 

W. 

75  20    7 

3080 

76  48  34 

3063 

78  17    4 

3063 

79  45  34 

3084 

Fomalhaut 

W. 

41   11  11 

9643 

42  49    8 

9096 

44  27  28 

9619 

46    6    6 

9603 

Aldebaran 

E. 

57    7  48 

9270 

55  21    4 

9961 

53  34  37 

9993 

51  48  27 

9306 

Bun 

E. 

112  10    3 

9551 

110  30    0 

9561 

108  50  12 

9579 

107  10  39 

9584 

27 

aAqiiilee 

W. 

87    7    3 

3114 

88  34  56 

3194 

90    236 

3135 

91  30    3 

3148 

Fomalhaut 

W. 

54  21  40 

9583 

56    0  58 

9584 

57  40  15 

9586 

59  19  29 

9588 

a  Pegasi 

W. 

39  39  27 

3438 

41     1     0 

3373 

42  23  47 

3317 

43  47  39 

3968 

Aldebaran 

E. 

43    2  2^3 

9373 

41   18  10 

9389 

39  34  19 

9404 

37  50  51 

9491 

Vends 

E. 

84  34  20 

9796 

82  58  15 

9739 

81  22  27 

9759 

79  46  56 

9764 

Sun 

E. 

98  56  49 

9649 

97  18  51 

9654 

95  41     9 

9066 

94    3  44 

9678 

28 

a  Aquilee 

W. 

98  42  58 

3931 

100    8  31 

3951 

101  33  40 

3979 

102  58  24 

3905 

Fomalhaut 

W. 

67  34  21 

9614 

69  12  57 

9691 

70  51  23 

9699 

72  29  39 

9637 

a  Pegasi 

W. 

50  59    3 

3107 

52  27    4 

3087 

53  55  30 

3070 

55  24  16 

3056 

Venus 

E. 

71  53  28 

9898 

70  19  36 

9841 

68  46     1 

9654 

67  12  43 

9866 

Sun 

E. 

86    0  45 

9741 

84  24  59 

9753 

82  49  29 

9766 

84  14  16 

9779 

29 

Fomalhaut 

W. 

80  38  10 

9681 

82  15  16 

9601 

83  52    8 

9701 

85  28  47 

9710 

a  Pegasi 

W. 

62  51  37 

3015 

64  21  31 

3013 

65  51  28 

3011 

67  21  27 

3009 

Venus 

E. 

59  30  1(> 

9930 

57  58  35 

9049 

56  27  10 

9955 

54  56    1 

9968 

Sun 

E. 

73  22  15 

9840 

71  48  39 

9859 

70  15  18 

9864 

68  42  13 

9876 

30 

Fomalhaut 

VV. 

93  28  37 

9764 

95    3  52 

9775 

96  38  53 

9787 

98  13  :38 

9798 

a  Pegasi 
a  Anetis 

W. 

74  51  17 

3090 

76  21     5 

3094 

77  50  48 

3099 

79  20  25 

.3034 

W. 

31  13  58 

9970 

32  44  48 

9949 

34  16    5 

9931 

35  47  44 

9916  1 

Venus 

E. 

47  24  10 

3030 

45  54  34 

3049 

44  25  13 

3055 

42  56    8 

3066  1 

Sun 

E. 

61     0  41 

9936 

59  29    8 

9949 

57  57  51 

9960 

56  26  48 

9979  ; 

31 

Fomalhaut 

W. 

106    3  31 

9860 

107  36  41 

9873 

109    9  34 

9887 

110  42  10 

9900 

a  Pef^asi 
a  Anetis 

W. 

86  46  31 

3071 

88  15  16 

3060 

89  43  50 

3090 

91  12  12 

3099 

W. 

43  29  29 

9889 

45    2  II 

9880 

46  34  56 

9879 

48    7  42 

9878 

Venus 

E. 

35  34  24 

3198 

34    6  48 

3141 

•32  39  28 

3153 

31   12  23 

3167 

Sun 

E. 

48  55  14 

3030 

47  25  39 

3049 

45  56  18 

3054 

44  27  12 

3065 

XVIIl. 
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GREBHWIOH  MEAN  TIME. 

LUMAB  DISTANCES. 

9 

23 

Name  And  Dire 
of  Object. 

ctloii 

Midnight. 

P.L. 
of 

Difr. 

XVh. 

P.L. 
of 
Diff. 

xvnib. 

P.L. 

of 

Diff. 

9117 

XXlh. 

P.L. 

of 

Diff. 

ADtares 

85  39    6 

8111 

87  29' 42 

9114 

89  20  20 

9f  lo'  53' 

9191 

a  Aqiiilfe 

W. 

47  25  34 

3839 

48  39  56 

3744 

49  55  57 

3658 

51  13  29 

3589 

a  Arietis 

E. 

63  25  54 

9999 

61  38    9 

9936 

59  50  35 

9944 

58    3  13 

9953 

Aldel>aniii 

E. 

93  28  24 

9193 

91  38    0 

9196 

89  47  40 

9199 

87  57  25 

9139 

24 

Antares 

W. 

100  21  57 

9147 

102  11  44 

9154 

104     1  21 

9161 

105  50  48 

9169 

a  A<]^iiil8E; 
GcAnetis 

W. 

57  59  16 

3309 

59  23  17 

3979 

60  48     1 

3939 

62  13  24 

3909 

E. 

49  10  26 

9319 

47  24  54 

9337 

45  39  48 

9356 

43  55  10 

9378 

Aklebaruii 

E. 

78  47  50 

9159 

76  58  21 

9167 

75    9    3 

9174 

73  19  56 

9181 

Sun 

E. 

132  27  16 

9449 

1.30  44  51 

9455 

129    2  35 

9469 

127  20  28 

9469 

25 

All  t»  res 

W, 

114  54  59 

9919 

1 16  43    9 

9391 

118  31     5 

9931 

120  18  46 

9949 

a  Aqtiilae 

W. 

69  27  35 

3114 

70  55  27 

3105 

72  23  31 

3096 

73  51  45 

3090 

Fomnlhatit 

W. 

34  44  59 

9754 

36  20  27 

9717 

37  56  44 

9687 

39  33  41 

9663 

a  Arietis 

E. 

35  20  53 

9597 

33  40  18 

9569 

32    0  41 

9617 

30  22    9 

9679 

Aldebaran 

E. 

64  17  27 

9997 

62  2J)  39 

9937 

60  42    6 

9947 

58  54  49 

9958 

Sun 

E. 

118  52  35 

9511 

117  11  37 

9590 

115  30  52 

9530 

113  50  20 

9540 

26 

a  Aquilie 

W. 

81  14    3 

3087 

82  42  28 

3091 

84  10  48 

3098 

85  39    0 

3105 

Fomalhant 

W. 

47  44  57 

9595 

49  23  59 

9389 

51     3    9 

9586 

52  42  23 

9584 

Aldebaran 

E. 

50    2  36 

9318 

48  17    3 

9339 

46  31  50 

9345 

44  46  56 

9359 

Sun 

E. 

105  31  22 

9596 

la^  52  20 

9607 

102  13  34 

9618 

100  35    3 

9630 

27 

a  Aqiiilae 

W. 

92  57  14 

3169 

94  24    9 

3178 

95  50  45 

3193 

97  17    2 

3911 

Fomalhant 

W. 

60  58  40 

9599 

62  37  46 

9597 

64  16  45 

9609 

65  55  37 

9608 

a  Pegasi 
Aldetiaraii 

W. 

45  12  28 

3995 

46  38    7 

3188 

48    4  30 

3158 

49  31  30 

3130 

E. 

36    7  45 

9438 

34  25    4 

9455 

32  42  48 

9474 

31     0  58 

9494 

Venus 

E. 

78  11  41 

9777 

76  36  43 

9789 

75    2     1 

9809 

73  27  36 

9815 

Sun 

E. 

92  26  35 

9691 

90  49  43 

9703 

89  13    7 

9716 

87  36  48 

9798 

28 

a  Aquila; 

W. 

104  22  41 

3390 

105  46  29 

3345 

107    9  48 

3373 

108  32  35 

3409 

Fomalhant 

W. 

74    7  44 

9645 

75  45  38 

9653 

77  23  21 

9669 

79    0  52 

9679 

a  Pegasi 

W. 

56  53  20 

3044 

58  22:38 

3034 

59  52    9 

3096 

61  21  49 

3090 

Venus 

E. 

65  39  41 

9879 

64    6  55 

9899 

62  34  26 

9905 

61     2  13 

9917 

Sun 

E. 

79  39  20 

9790 

78    4  39 

9803 

76  30  15 

9815 

74  56    7 

9838 

29 

Fomalhant 

W. 

87    5  13 

9791 

88  41  25 

9739 

90  17  23 

9749 

91  53-  7 

9763 

a  Pegasi 

W. 

68  51  28 

3009 

70  21  29 

3011 

71  51  28 

3014 

73  21  24 

3016 

Venus 

E. 

53  25    8 

9980 

51  54  30 

9993 

50  24    8 

3005 

48  54     1 

3018 

Sun 

E. 

67    9  24 

9888 

65  36  50 

9901 

64    4  32 

9919 

62  32  29 

9994 

30 

Fomalhant 

W. 

99  48    8 

9610 

101  22  23 

9899 

102  56  22 

9835 

104  30    5 

9848 

a  Pegasi 

W. 

80  49  55 

3041 

82  19  17 

3047 

83  48  31 

3055 

85  17  36 

3063 

a  Arietis 

W. 

37  19  42 

9905 

38  51  54 

9896 

40  24  18 

9890 

41  56  50 

9884 

Venus 

E. 

41  27  17 

3078 

39  58  41 

3091 

38  30  20 

3103 

37    2  14 

3116 

Sun 

E. 

54  56    0 

9984 

53  25  27 

9995 

51  55    8 

3007 

50  25    4 

3018 

31 

Fomalhant 

W. 

112  14  29 

9914 

113  46  30 

9999 

115  18  12 

9943 

116  49  36 

9958 

a  Pe^8i 
a  Arietis 

W. 

92  40  23 

3110 

94    8  21 

3190 

95  36    6 

3139 

97    3  37 

3143 

W. 

49  40  29 

9879 

51  13  15 

9881 

52  45  58 

9883 

54  18  38 

9887 

Venus 

E. 

29  45  34 

3180 

28  19    1 

3194 

26  52  45 

3908 

25  26  45 

3999 

Sun 

E. 

42  58  20 

3078 

41  29  43 

3089 

40    1  20 

3101 

38  33  12 

3114 
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AT  GREENWICH  APPARENT  NOON. 

I 

1 

« 
o 

it 

a 

1 
1 

THE  SUN'S 

Sidereal 
Time  of 
Semi- 
diameter 
Passing 
Meridian. 

Equation  of 

Time, 

to  be 

Added  to 

Diif.  for 
1  Monr. 

Apparent 
RiKbtAscensioii. 

Diff.  for 
1  Hoar. 

Apparent 
Declination. 

Diff.  for 
iHonr. 

Semi- 
diameter. 

Kubtracie<l 

from 

Apparent 

Tini«. 

Sat. 

SUN. 

Mon. 

1 
2 
3 

h      m       « 

8  45  21.43 
8  49  14.25 
8  53     6.48 

9.714 
9.68S^ 
9.664 

N.18    2  35!^9 
17  47  21.2 
17  31  49.1 

-3r'74 
38.47 
39.19 

15  47.97 
15  48.09 
15  48.22 

66*64 
66.56 
66.47 

m        B 

6    6.63 
6    2.91 
5  58.60 

0.143 
0.168 
0.193 

Tues. 
Wed. 
Thur. 

4 
5 
6 

8  56  58.11 

9  0  49.15 
9    4  39.58 

9.640 
9.615 
9,590 

17  15  59.8 
16  59  53.7 
16  43  31.0 

-39.90 
40.60 
41.29 

15  48.35 
15  48.49 
15  48.64 

66.38 
66.29 
66.21 

5  53  69 
5  48.19 
5  42.08 

0.218 
0.242 
0.267 

Frid. 
Sat. 

SUN. 

7 
8 
9 

9     8  29.41 
9  12  18.63 
9  16    7.26 

9.564 
9.538 
9.513 

16  26  52.1 
16    9  57.3 
15  52  46.9 

-41.96 
42.61 
43.25 

15  48.79 
15  48.94 
15  49.10 

66,12 
66.04 
65.95 

5  35  36 
5  28.04 
5  20.13 

0.292 
0.318 
0.343 

Mon. 
Tues. 
Wed. 

10 
11 
12 

9  19  55.30 
9  23  42.74 
9  27  29.59 

9.488 
9.464 
9.440 

15  35  21.3 
15  17  40.7 
14  59  45.5 

-43.88 
44.50 
45.10 

15  49.27 
15  49.44 
15  49.61 

65.87 
65.79 
65.71 

5  11.63 
5    2.55 

4  52.88 

0.367 
0.392 
0.416 

Thur. 

Frid. 

Sat. 

13 
14 
15 

9  31  15.87 
9  35     1.58 
9  38  46.74 

9.416 
9.393 
9.370 

14  41  36.0 
14  23  12.5 
14    4  35.4 

-45.68 
46.26 
46.83 

15  49.79 
15  49.97 
15  50.15 

65.63 
65.55 
65.47 

4  42.63 
4  31.82 
4  20.45 

0.440 
0.403 
0.486 

SUN. 

Mon. 

Tues. 

16 
17 
18 

9  42  31.35 
9  46  15.43 
9  49  58.98 

9.348 
9.3t26 
9.305 

13  45  44.9 
13  26  41.4 
13    7  25.2 

-47.38 
47.91 
48.43 

15  50.33 
15  50.52 
15  50.71 

65.39 
65.31 
65.24 

4     8.54 
3  56.09 
3  43.13 

0.508 
0.5.30 
0.551 

Wed. 
Thur. 
Frid. 

19 
20 
21 

9  53  42.03 

9  57  24.59 

10     1     6.68 

9.285 
9.^5 
9.246 

12  47  56.6 
12  28  15.9 
12    8  23.3 

-48.94 
49.44 
49.93 

15  50.90 
15  51.09 
15  51.28 

65.17 
65.10 
65.03 

3  29.66 
3  15.71 
3     1.29 

0.571 
0.591 
0610 

Sut. 

SUN. 

Mon. 

22 
23 

24 

10    4  48.33 
10    8  29.53 
10  12  10.30 

9.227 
9,208 
9.190 

11  48  19.2 
11  28     3.8 
11     7  37.5 

-50.41 
50.87 
51.32 

15  51.48 
15  51.68 
15  51  88 

64.97 
64  90 
64.84 

2  46.41 
2  31.09 
2  15.35 

0.629 
0.647 
0.665 

Tues. 
Wed. 
Thur. 

25 
26 
27 

10  15  50.66 
10  19  3063 
10  23  10.22 

9.173 
9.157 
9.142 

10  47     0.5 
10  26  13.2 
10    5  15.8 

-51.76 
52.18 
52.59 

15  52.08 
15  52.29 
15  52.50 

64.78 
64.72 
64.66 

1  59.20 
1  42.66 
1  25.74 

0.682 
0.698 
0.713 

Frid. 
Sat. 
SUN. 
Mon. 

Tues. 

28 
29 
30 
31 

32 

10  26  49.45 
10  30  28.34 
10  34     6.89 
10  37  45.13 

10  41  23.07 

9.127 
9.113 
9.100 
9.087 

9.074 

9  44     8.7 
9  22  52.2 
9     1  26.6 
8  39  52.3 

N.  8  18    9.5 

-52.99 
53.37 
«3.75 
54.11 

-54.45 

15  52.71 
15  52.92 
15  53.14 
15  53.36 

15  53.59 

64.61 
64.56 
64.51 
64.46 

64.41 

1     8.47 
0  50.86 
0  32.92 
0  14.65 

0.728 
0.742 
0.755 
0.768 

0.781 

0    3.93 

Xon.— Tb 

e  moan  time  of  sei 

aidiamete 

r  passing  may  be  found  by  s 

nbtractinK  O*.] 

8  fronk  th 

e  sidereal  tim 

». 

Th 

1 

e  sign  —  prefixed 

to  the  ho 

nrly  ohange  of  declination  in< 

licates  that  nc 

►rth  declii 

lations  are  dec 

reasing. 
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AT  GRKENWICH  MEAN  NOON. 

1 

1 

.1 

1 

1 

•s 

1 

THE 

SUN'S 

BqUHtioii  of 
Time, 
to  be 

frvui 

Diff.  for 
1  Hoar. 

Sidoreal 

Time, 

or 

of 
Mean  Sim. 

i 

1 

Appareul 
Ri|fhtA«cei»»hm 

I>lff.  foi 
t  Hour. 

i 
1 

Apparent 

Deolinatfon 

Diff.  for 
]  Hour. 

Added  to 
Mean  Time. 

Sat. 

1 

h      III       8 

8  45  20.44 

9.714 

N.  18    2  39.7 

-37.74 

m       s 

6    6.64 

0.143 

h     m       8 

8  39  13.80 

SUN. 

2 

8  49  13.28 

9.689 

17  47  25.1 

38.47 

6    2.92 

0.168 

8  43  10.36  : 

Mon. 

3 

8  53     5.52 

9.664 

17  31   53.0 

39.19 

5  58.61 

0.193 

8  47     6.91 

Tues. 

4 

8  56  57.17 

9.640 

17   16     3.7 

-39.90 

5  53.71 

0.218 

8  51     3.46  1 

Wed. 

5 

9     0  48.22 

9.615 

16  59  57.6 

40.60 

5  48.21 

0.242 

8  55     0.01 

Thur. 

6 

9     4  38.67 

9.590 

16  43  34.9 

41.29 

5  42.10 

0.267 

8  58  56.57 

Frid. 

7 

9     8  28.52 

9.565 

16  26  56.0! -41.96 

5  35.39 

0.292 

9     2  53.13 

Sat. 

8 

9  12   17.76 

9.539 

16  10     1.1      42.61 

5  28.07 

0.318 

9     6  49.69 

sew. 

9 

9   16     6.41 

9.514 

15  52  50.7      43.25 

5  20.16 

0.343 

9  10  46.25 

Mon. 

10 

9  19  54.47 

9.490 

15  35  25.0    -43.88 

5  11.66 

0.367 

9  14  42.81  : 

Tues. 

11 

9  23  41.94 

9.465 

15  17  44.4 ,    44.50 

5    2.58 

0.392 

9  18  39.36  i 

Wed. 

12 

9  27  28.82 

9.441 

14  59  49.1      45.10 

4  52.91 

0.416 

9  22  35.91  j 

Thur. 

13 

9  31    15.13 

9.417 

14  41  39.5    -45.68 

4  42.66 

0.440 

9  26  32.47 

Frid. 

14 

9  35     0  87 

9.394 

14  23  16.0 !    46.26 

4  31.85 

0.463 

9  30  29.02 

Sat. 

15 

9  38  46.06 

9.371 

14     4  38.8  j    46.83 

4  20.48 

0.486 

9  34  25.58 

SUN. 

16 

9  42  30.70 

9.349 

13  45  48.2    -47.38 

4    8.57 

0.508 

9  38  22.13 

Mon. 

17 

9  46   14.81 

9.327 

13  26  44.6      47.92 

8  56.12 

0.530 

9  42  18.69  1 

Tues. 

18 

9  49  58.40 

9.306 

13     7  28.3      48.44 

3  43.16 

0.551 

9  46  15.24  ! 

Wed. 

19 

9  53  41.49 

9.286 

12  47  59.5    -48.95 

3  29.69 

0.571 

9  50  11.80 

Thur. 

20 

9  57  24.09 

9.260 

12  28  18.6  1    49.45 

3  15.74 

0.591 

9  54     8.35  1 

Frid. 

21 

10     1     6.22 

9.247 

12     8  25.8 1    49.94 

3     1.32 

0.610 

9  58    4.90  J 

Sat. 

22 

10     4  47.90 

9.228 

11   48  21.5  1  -50.42 

2  46.44 

0.629 

10    2     1.46 

SUN. 

23 

10     8  29.14 

9.210 

11  28     5.9'    50.88 

2  31.12 

0.647 

10     5  58.02 

Mon. 

24 

10  12     9.95 

9.192 

11     7  39.4'     51.33 

1 

2  15.38 

0.665 

10     9  54.57 

Tues. 

25 

10  15  50.35 

9.175 

10  47     2.2    -51.77 

1  59.22 

0.682 

10  13  51.13 

Wed.    26 1 

10  19  30.36 

9.159 

10  26   14.7      52.19 

1  42.68 

0.698 

10   17  47.68 

Thur. 

27 

10  23  10.00 

9.144 

10     5  17.1      52.60 

1  25.76 

0.713 

10  21  44.24 

Frid. 

28 

10  26  49.28 

9.12?) 

9  44     9.7    -53.00 

1     8.49 

0.728 

10  25  40.79 

Sat. 

29 

10  30  28.21 

9.115 

9  22  52.9  ;    53.38 

0  50.87 

0.742 

10  29  37. 'S4  ' 

SUN. 

30 

10  34     6.81 

9.102 

9     1  27.1  !    53.76 

0  32.92 

0.755 

10  33  33.89 

Mon. 
Tues. 

31 
32 

10  37  45.10 
10  41  23.08 

lemidiameter  for  me 
lign  -  pretixod  to  t\ 
ecreaaing. 

9.089 

9  076 

an  noon  n 

16  hourly  t 

8  39  52.5;    54.12 
N.    8  18     9.4    -54.46 

0  14.65 

0.768 
0.781 

10  37  30.45 
10  41  27.01 

Diff.  for  1  hour,     1 
-|-9«.8565. 
(Table  IIL) 

0    3.93 

Mont.— Tb«( 
The> 
area 

lay  be  assumed  the  a 
:hanKo  of  doclination 

»me  as  thi 
indicates 

It  for  apparent!] 
that  north  decll 

oon. 
natioua 
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III. 


AT  GREENWICH  MEAN  NOON. 

1 

r 

i 

THE  SUN'S 

Lo^H  lit  hill 

of  the 

Radiiifl  Veot^ir 

* 

99 
1 

1 

TRUE  LONGITUDE. 

M«*flii  Time 

Diff.  for 
1  Hour. 

LATITUDK 

of  tho 
KaHJi. 

Diff,  for 
1  Hour. 

of                  j 
SMArAitl  N<H.ii 

Q 

Q 

A 

A' 

1 
i 

1 

213 

128  54'  24;4 

54    8*^9 

143.59 

+  o!'3i 

0.0063828 

-2:).! 

li       nt       A 

15  18  15.36 

2 

214 

129  51  51.2 

51  35.6 

143.64 

0.42 

0.0063261 

24.1 

15  14  19.45 

3 

215 

130  49  19.1 

49     3.4 

143.68 

0.51 

0.0062670 

25.1 

15  10  23.54 

4 

216 

131  46  48.0 

46  32.1 

143.73 

+  0.58 

0.0062055 

-26.1 

15     6  27.63 

5 

217 

132  44  17.9 

44     1.8 

143.77 

0.62 

0.0061416 

27.1 

15    2  31.72 

6 

218 

133  41  48.9 

41  32.6 

143.81 

0.63 

0.0060753 

28.1 

14  58  35.81 

7 

219 

134  39  20.9 

39  4.5 

143.85 

+  0.61 

0.0060067 

-21.0 

14  54  39.90 

8 

220 

135  36  53.7 

36  37.2 

143.89 

0.56 

0.0059359 

29.9 

14  50  43.99 

9 

221 

136  34  27.4 

34  10.7 

143.93 

0.49 

0.0058630 

30.8 

14  46  48.09 

10 

222 

137  32     2.1 

31  45.2 

143.96 

-f  0.39 

0.0057879 

-31.7 

14  42  52.17 

1  11 

223 

138  29  37.7 

29  20.7 

144.00 

0.27 

0.0057108 

32.5 

14  38  56.26 

i  ^'^ 

224 

139  27  14.3 

26  57.2 

144.04 

-1-  0.14 

0.0056320 

33.2 

14  35    0.35 

13 

225 

140  24  51.8 

24  34.6 

144.08 

0.00 

0.0055517 

-33.8 

14  31     4.44 

14 

226 

141  22  30.3 

22  12.9 

144.13 

^  0.14 

0.0054699 

34.4 

14  27     8-53 

i  15 

227 

142  20     9.8 

19  52.3 

144  17 

0.27 

0.0053868 

34.9 

14  23  12.62 

i   16 

228 

143  17  50.3 

17  32.7 

144.21 

-  038 

0.0053024 

-35.4 

14  19  16.71 

i  17 

229 

144  15  31.9 

15  14.2 

144.^^ 

0.47 

0.0052169 

35.8 

14  15  20.80 

18 

230 

145  13  14.8 

12  57.0 

144.31 

0.53 

0.0051305 

36.2 

14  11  24.89 

19 

231 

146  10  59.0 

10  41.0 

144.37 

-  0.56 

0.0050432 

-36.6 

14     7  28.98 

20 

232 

147     8  44.6 

8  26.4 

144.43 

0.57 

0.0049549 

36.9 

14     3  33.07 

21 

233 

148     6  31.6 

6  13.3 

144.49 

0.55 

0.0048658 

37.3 

13  59  37.16 

22 

234 

149     4  20.1 

4     1.7 

144.56 

-0.49 

0.0047758 

-37.7 

13  55  41.25 

23 

235 

150     2  10.3 

1  51.8 

144.63 

0.40 

0.0046849 

381 

13  51  45.35 

24 

236 

150  60    2.2 

59  43.5 

144.70 

0.29 

0.0045931 

38.5 

13  47  49.41 

25 

237 

151  57  55.8 

57  37.0 

144.77 

-  0.17 

0.0045003 

-38.9 

13  43  53.53 

26 

238 

152  55  51 2 

55  32.3 

144.85 

-  0.05 

0.0044063 

39.4 

13  39  57.62 

27 

239 

153  53  48.4 

53  29.4 

144  \f2 

+  0.08 

0.0043110 

39.9 

13  36     1.72 

28 

240 

154  51  47.5 

51  28.4 

145.00 

-f  0.20 

0.0042144 

-40.5 

13  32     5.81 

29 

241 

155  49  48.5 

49  29.2 

145.08 

0.31 

0.0041165 

41.1 

13  28     9  90 

30 

242 

156  47  51.4 

47  32.0 

145.16 

0.41 

0.0040171 

41.7 

13  24   13.99 

31 

243 

157  45  56.1 

45  36.6 

145.24 

0.49     0.0039160 

1 

42.5 

13  20  18.08 

32 

244 

158  44    2.7 

43  43.1 

145.31 

+  0.54  [  0.0038131 

-43.3 

13  16  22.17 

NOTK-Tbe 
the 

uurabers  in  oolatuu 
mean  oqoinox  of  Ja 

^  oorresponf 
nuary  (H.O. 

I  to  the  tr 

tie  B<|tiiDox  of  tlu'  daU»;  iti  cohii 

nil  A',  to 

Diff.  for  1  Horn. 
—  9«.8296. 
(Table  II.) 
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GEEBNWIOH  MEAN  TIME. 

1 
& 

1 
2 
3 

THE  MOON'S 

SEMIDIAMETEB. 

HORIZONTAL 

PABALLAX. 

UPPBB  TRANSIT. 

AGB. 

Noon. 

Midnight. 

Noon. 

Diff.  for 
1  Hour. 

Midnight. 

DUr.  for 
1  Hoar. 

Meridian  of 
Oreenwioh. 

Difr.   for 
1  Hour. 

Noon. 

1       // 

15  19.6 
15  11.5 
15     4.3 

15  15!5 
15    7.8 
15     1.0 

56     8.2 
55  38.7 
55  12.1 

// 
-1.29 

1.18 
I.Of) 

55  53.1 
55  25.0 
54  59.9 

u 

-1.24 
1.11 
0.98 

b      m 

22  17.8 

23  10.9 

6 

m 

2.24 

2.16 

d      ' 

26.3 
27.3 
28.3 

4 
5 
6 

14  57.9 
14  52.5 

14  48.4 

14  55.1 
14  50.3 
14  46.9 

54  48.6 
54  28.9 
54  13.8 

-0.91 
0.74 
0.52 

54  38.2 
54  20.7 
54     8.2 

-0.83 
0.64 
0.41 

0     1.3 

0  48.7 

1  33.2 

2.04 
1.91 
1.80 

29.3 
0.8 

1.8 

7 
8 
9 

14  45.8 
14  45.0 
14  46.2 

14  45.1 
14  45.3 

14  47.8 

54     4.1 
54     1.1 

54     5.8 

-0.27 

+0.03 

0.38 

54     1.7 
54    2.4 
54  11.4 

-0.13 

+0.20 

0.56 

2  15.1 

2  55.5 

3  35.1 

1.71 
1.67 
1.66 

2.8 
3.8 

4.8 

10 
11 
12 

14  49.9 

14  56.1 

15  4.9 

14  52.7 

15  0.2 
15  10.3 

54  19.2 

54  42.0 

55  14.3 

+0.76 
1.16 
1.55 

54  29.4 

54  57.0 

55  34.0 

+0.95 
1.35 
1.74 

4  15.0 

4  56.2 

5  40.0 

1.69 
1.77 
1.90 

5.8 
6.8 
7.8 

13 
14 
15 

15  16.2 
15  29.7 
15  44.7 

15  22.7 
15  37.1 
15  52.5 

55  55.9 

56  45.4 

57  40.5 

+  1.91 
2.20 
2.36 

56  19.8 

57  12.4 

58  9.1 

+2.07 
2.30 
2.39 

6  27.4 

7  19.1 

8  15.3 

2.06 
2.25 
2.42 

8.8 

9.8 

10.8 

16 
17 

18 

16    0.3 
16  15.1 

16  27.8 

16     7.9 
16  21.8 
16  32.8 

58  37.7 

59  32.2 

60  18.7 

+2.36 
2.N 
1.69 

59     5.6 

59  56.8 

60  37.3 

+2.28 
1.94 
1.40 

9  15.2 

10  16.9 

11  18.1 

2.53 
2.56 
2.50 

11.8 
12.8 
13.8 

19 
20 
21 

16  36.9 
16  41.3 
16  40.6 

16  39.7 
16  41.6 
16  38.4 

60  52.1 

61  8.3 
61     5.9 

+  1.05 
+0.30 
-0.49 

61     2.5 
61     9.5 

60  57.8 

+0.68 

-o.n 

0.85 

12  17.0 

13  12.8 

14  6.0 

2.39 
2.27 
2.18 

14.8 
15.8 

16.8 

1 

22 
23 
24 

16  35.1 
16  25.8 
16  13.8 

16  30.9 
16  20.0 
16     7.2 

60  45.7 
60  11.3 
59  27.2 

-I.I6 
1.67 
1.97 

60  30.0 
59  50.1 
59    3.0 

-1.44 
1.84 
2.05 

14  57.3 

15  48.1 

16  39.2 

2.13 
2.12 
2.15 

17.8  1 

18.8 

19.8 

25 

26 
27 

16    0.4 
15  46.9 
15  34.1 

15  53.6 
15  40.4 
15  28.1 

58  38.2 
57  48.6 
57     1.5 

-2.08 
2.03 

1.88 

58  13.2 
57  24.6 
56  39.5 

-2.07 
1.97 
I.7P 

17  81.4 

18  24.9 

19  19.5 

2.20 
2.25 
2.27 

20.8  ! 
21.8  , 
22.8 

28 
29 
30 
31 

15  22.5 
15  12.4 
15    3.9 
14  56.9 

15  17.2 
15    7.9 
15    0.2 
14  54.0 

56  18.8 
55  41.7 
55  10.5 
54  45.0 

-1.67 
1.43 
1.19 
0.95 

55  59.5 
55  25.4 
54  57.0 
54  34.3 

-1.55 
1.30 
1.07 
0.84 

20  14.0 

21  7.2 

21  58.0 

22  46.0 

2.24 
2.17 
2.06 
1.94 

23.8 
24.8 

25.8 
26.8 

82 

14  51.5 

14  49.3 

54  25.0 

-0.73 

54  16.9 

-0.62 

23  31.1 

1.82 

27.8 
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GREENWICH 

MEAX  TIME. 

THR  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hoar. 

BlgbtAjoenaioii. 

Diff.  for 
1  MiniiU'. 

Dfclinaiion. 

lMff.fi 
1  Minute. 

Hour. 

ItiKlitAsoenBioD. 

Diftfor 
IMlnato. 

DeoliiiAtion. 

Diftfor 
IMinate. 

1 

SATURDAY  1. 

MONDAY  3. 

h     111      8 

s 

Oil/ 

11 

1        h     m      s 

« 

0       1      0 

// 

0 

6    8  21.02 

a.3803 

N.25  51  32.4 

9.019 

0 

1      7  59  41.59 

9.9477 

N.24  45  37.4 

4.584 

1 

6  10  42.63 

9.3600 

.    25  5:3  28.8 

1.867 

1 

8     1  56..33 

9.9436 

24  40  58.6 

4.707 

2 

6  13    4.22 

9.3596 

1    25  55  16.4 

1.799 

2 

8    4  10.82 

9.9394 

24  36  12.5 

4.899 

3 

6  15  25.78 

9.3591 

25  56  55.4 

1.577 

3 

8    6  25.05 

9.9351 

24  31  19.1 

4.950 

4 

6  17  47.31 

9.3565 

25  58  25.7 

1.439 

4 

8    8  39.03 

9.9308 

24  26  18.5 

5.071 

5 

6  20    8.80 

9.3578 

25  59  47.3 

1.987 

5 

8  10  52.7.1 

9.9266 

24  21  10.6 

5.191 

6 

6  22  30.25 

9.3571 

26     1     0.2 

1.143 

6 

8  13    6.*i2 

9.9293 

24  15  55.6 

5.309 

7 

6  24  51.65 

9.3569 

26    2    4.5 

0.999 

7 

8  15  19.42 

9.9178 

24  10  3ri.5 

5.497 

8 

6  27  12.99 

9.3559 

26    3    0.1 

0.865 

8 

8  17  32.35 

9.9133 

24    5    4.3 

5.545 

9 

6  2J)  34.27 

9.3549 

26    3  47.1 

0.711 

9 

8  19  45.02 

9.2089 

23  59  28.1 

5.661 

JO 

6  31  55.49 

9.3530 

26    4  25.4 

0.567 

10 

8  21  57.42 

9.9043 

23  5:}  45.0 

5.776 

11 

6  34  16.63 

9.3517 

26    4  55.1 

0.493 

11 

8  24    9.54 

2.1997 

23  47  .55.0 

5.890 

12 

6  36  37.69 

9.3504 

26    5  16.2 

0.980 

12 

8  26  21.38 

2.1950 

23  41  58.2 

6.003 

13 

6  38  58.67 

9.3490 

26    5  28.7 

+  0.137 

13 

8  28  32.94 

2.1904 

23  35  54.6 

6.116 

14 

6  41  19.57 

9.3475 

26    5  32.6 

-0.006 

14 

8  30  44.23 

2.1858 

23  29  44.2 

6.998 

15 

6  43  40.37 

9.3459 

26    5  27.9 

0.149 

15 

8  32  .55.24 

2.1819 

23  23  27.2 

6.338 

\e 

6  46     1.07 

9.3449 

26    5  14.7 

0.291 

16 

8  35    5.97 

2.1764 

23  17    3.6 

6.448 

17 

6  48  21.67 

9.3495 

26    4  53.0 

0.434 

17 

8  37  16.41 

9.1716 

23  10  a3.4 

6.556 

18 

0  50  42.17 

9.3406 

26    4  22.7 

0.576 

18 

8  .'^9  2().56 

9.1668 

23    3  5(5.6 

6.667 

19 

6  53    2.55 

9.3386 

26    3  43.9 

0.717 

19 

8  41  36.42 

9.1690 

22  57  13.4 

6.773 

20 

6  55  22.80 

9.3365 

26    2  56.7 

0.857 

20 

8  43  46.00 

9.1579 

22  50  2.3.8 

6.879 

21 

6  57  42.93 

9.3344 

26    2     1.1 

0.997 

21 

8  45  55.29 

9.1524 

22  43  27.9 

6.984 

22 

7    0    2.93 

9.3399 

26    0  57.0 

1.138 

22 

8  48    4.29 

3.1475 

22  36  25.7 

7.088 

23 

7    2  22.80 

81 

9.3300 

[JNDA 

N.25  59  44.5 
Y2. 

1.978 

23 

8  50  12.99 
Tl 

9.1496 

FESDA 

N.22  29  17.3 
T  4. 

7.191 

0 

7    4  42.53 

9.39n 

N.25  58  23.6 

1.417 

0 

8  52  21.40 

9.i3n 

N.22  22    2.8 

7.993 

1 

7    7    2.12 

9.3959 

25  56  54.4 

1.556 

1 

8  54  29.52 

9.1398 

22  14  42.2 

7.394 

2 

7    9  21.55 

9.3995 

25  55  16.9 

1.694 

2 

8  56  37.34 

9.1979 

22    7  15.5 

7.495 

3 

7  11  40.82 

9.3198 

25  53  31.1 

1.639 

3 

8  58  44.87 

9.1930 

21  59  42.8 

7.594 

4 

7  13  59.93 

9.3171 

25  51  37.0 

1.970 

4 

9    0  52.10 

9.1180 

21  52    4.2 

7.699 

5 

7  16  18.88 

9.3144 

25  49  34.7 

9.107 

5 

9    2  59.03 

9.1131 

21  44  19.7 

7.790 

6 

7  18  37.66 

9.3116 

25  47  24.2 

9.943 

6 

9    5    5.67 

9.1089 

21  :)6  29.4 

7.887 

7 

7  20  56.27 

9.3086 

25  45    5.5 

9.379 

7 

9    7  12.01 

9.1039 

21  28  33.3 

7.989 

8 

7  23  14.69 

9.3055 

25  42  38.7 

9.514 

8 

9    9  18.05 

2.0989 

21  20  31.6 

8.075 

9 

7  25  32.93 

9.3094 

25  40    3.9 

9.648 

9 

9  11  23.80 

2.0933 

21   12  24.3 

8.166 

10 

7  27  50.98 

9.9999 

25  37  21.0 

9.789 

10 

9  13  29.25 

2.0883 

21     4  11.4 

8.961 

11 

7  30    8.84 

9.9960 

25  34  30.1 

9.915 

11 

9  15  34.40 

2.0834 

20  55  52.9 

8.353 

12 

7  :32  26.50 

9.9997 

25  31  31.2 

3.047 

12 

9  17  39.2<> 

2.0785 

20  47  29.0 

8.443 

13 

7  31  43.96 

9.9893 

25  28  24.4 

3.179 

13 

9  19  43.82 

9.0735 

20  38  59.7 

8.539 

14 

7  37     1.21 

9.9858 

25  25    9.7 

3.311 

14 

9  21  48.08 

9.0685 

20  30  2.5.1 

8UB1 

15 

7  3J)  18.25 

9.9623 

25  21  47.1 

3.449 

15 

9  23  52.04 

9.0636 

20  21  45.2 

8.708 

If) 

7  41  35.08 

9.9788 

25  18  16.7 

3.579 

16 

9  25  55.71 

9.0587 

20  13    0.1 

8.795 

17 

7  43  51.70 

9.9752 

25  14  38.5 

3.701 

17 

9  27  59.09 

9.0538 

20    4    9.8 

8.881 

18 

7  46    8.10 

9.9714 

25  10  52.6 

3.899 

18 

9  30    2.17 

9.0489 

19  55  14.4 

8JW6  ; 

19 

7  48  24.27 

9.9676 

25    6  59.0 

3.956 

19 

9  32    4.JK5 

9.0441 

19  46  14.0 

0.048 

20 

7  50  40.21 

9.9637 

25    2  57.8 

4.083 

20 

9  34    7.46 

9.0399 

19  37    8.6 

0.131  ! 

21 

7  52  55.91 

9.2398 

24  5S  49.0 

4.910 

21 

9  36    !».6() 

9.0343 

19  27  .58.3 

9.919 

22 

7  55  Ii;i8 

9.9558 

24  51  32.6 

4.336 

22 

9  38  11.57 

2.0994 

19  18  43.1 

9.993 

23 

7  57  26.61 

9.9518 

24  50    8.7 

4.460 

23 

9  40  13.19 

9.0946 

19    9  23.1 

0.379 

24 

7  59  41.59 

9.9477 

N.24  45  37.4 

4.584 

24 

9  42  14.53 

9.0199 

N.18  59  58.4 

0.451 
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1                                              GRBKNTWIOH  MEAN  TIME. 

THE  MOON'S  EIGHT  ASCENSION  AND  DECLINATION. 

Hoar. 

BightAfloeosion. 

Difltfor 
I  Minate. 

Doolination. 

Diff.for 
1  Minate. 

Hoar. 

SightAsoension. 

DUE  for 
1  Minate. 

DeoUnation. 

Dim  for 
1  Minate. 

WE] 

0NB8I 

)AY  5. 

FRIDAY  7. 

h     m      B 

a 

O         /          // 

// 

h     m     8 

■ 

O          /          // 

n 

0 

9  42  14.53 

9.0199 

N.18  59  58.4 

9.451 

0 

11  14  16.64 

1.8313 

N.IO  13  31.9 

19.144 

1 

9  44  15.58 

9.0151 

18  ,50  29.0 

9.598 

1 

11  16    6.43 

1.8886 

10    1  22.2 

19.179 

2 

9  46  16.34 

9.0103 

18  40  55.0 

9.605 

2 

11  17  .56.06 

1.8«7 

9  49  10.4 

19.914 

3 

9  48  16.82 

9.0056 

18  31   16.4 

9.681 

3 

11  19  45.52 

1.8931 

9  36  56.5 

19.948 

4 

9  50  17.01 

9.0008 

18  21  33.3 

9.756 

4 

•  1 1  21  34.83 

1.8906 

9  24  40.6 

19.981 

5 

9  52  16.92 

1.9069 

18  11  45.7 

9.830 

5 

11  23  2:3.99 

1.8180 

9  12  22.8 

19.313 

6 

9  54  16.55 

IM15 

18     1  53.7 

9.909 

0 

11  25  12.99 

1.8155 

9    0    3.1 

19.344 

7 

9  56  15.90 

1.9868 

17  51  57.4 

9.974 

7 

11  27    1.85 

1.8131 

8  47  41.5 

19.375 

8 

9  58  14.97 

1.98B9 

17  41  56.8 

10.045 

8 

11  28  50.57 

1.8107 

8  35  18.1 

19.406 

9 

10    0  13.77 

1.9777 

17  31  52.0 

10.115 

9 

11  30  39.14 

1.8084 

8  22  52.8 

19.436 

]0 

10    2  12.30 

1.9739 

17  21  43.0 

10.184 

10 

11  32  27.58 

1.8069 

8  10  25.8 

19.464 

11 

10    4  10.56 

1JW87 

17  11  29.9 

10.959 

11 

11  34  15.89 

1.8041 

7  57  57.2 

19.491 

12 

10    6    8.54 

1.9649 

17     1  12.7 

10.390 

12 

11  36    4.07 

1.8090 

7  45  26.9 

19.518 

13 

10    8    6.26 

1.9997 

16  50  51.5 

10.386 

13 

11  37  52.13 

1.7999 

7  32  5,5.0 

19.544 

14 

10  10    3.71 

1.9553 

16  40  26.4 

10.450 

14 

1 1  39  40.06 

1.7978 

7  20  21.6 

19.570 

15 

10  12    0.90 

1.9509 

16  29  57.5 

10.514 

15 

11  41  27.87 

1.7959 

7    7  46.6 

19.596 

16 

10  13  57.82 

1.9466 

16  19  24.7 

10.578 

16 

11  43  15.57 

1.7941 

6  55  10.1 

19.690 

17 

10  15  54.49 

1.9493 

16    8  48.1 

10.641 

17 

11  45    3.16 

1.7993 

6  42  32.2 

19.643 

18 

10  17  50.90 

1.9381 

15  58    7.8 

10.709 

18 

1 1  46  50.64 

1.7906 

6  29  ,53.0 

19.665 

19 

10  19  47.06 

1.9338 

15  47  23.9 

10.769 

19 

II  48  38.02 

1.7888 

6  17  12.4 

19.687 

20 

10  21  42.96 

1.9996 

15  136  36.3 

10.899 

20 

1 1  50  25JK) 

1.7879 

6    4  30.5 

19.709 

21 

10  23  38.61 

1.9954 

15  25  45.2 

10.881 

21 

11  52  12.48 

1.7856 

5  51  47.3 

19.730 

22 

10  25  34.01 

1.9913 

15  14  50.6 

10S39 

22 

11  53  59.57 

1.7849 

5  39    2.9 

19.750 

23 

10  27  29.17 
TH 

1.9173 

N.15    3  52.5 
\Y  6. 

10.997 

23 

11  55  46.58 

SA' 

1.7897 

rUBD- 

N.  5  26  17.3 
A.Y  8. 

19.769 

0 

10  29  24.09 

1.9133 

N.14  52  51.0 

11.053 

0 

11  57  33.50 

1.7813 

N.  5  13  30.6 

19.788 

1 

10  31  18.77 

1.9093 

14  41  46.2 

11.108 

1 

11  59  20.34 

1.7800 

5    0  42.8 

19.806  > 

2 

10  33  13.21 

1.9053 

14  30  38.1 

11.169 

2 

12     1    7.10 

1.7788 

4  47  .53.9 

19.893  1 

3 

10  35    7.41 

1.9014 

14  19  26.8 

11.915 

3 

12    2  53.79 

1.7776 

4  35    4.0 

19.839 

4 

10  37    1.38 

1.8076 

14    8  12.3 

11.968 

4 

12    4  40.41 

1.7765 

4  22  13.2 

19.855 

5 

10  38  55.13 

1.8939 

13  56  54.7 

11.390 

5 

12    6  26.97 

1.7754 

4    9  21.4 

19.871 

6 

10  40  48.65 

1.8901 

13  45  33.9 

11.379 

6 

12    8  13.46 

1.7743 

3  .56  28.7 

19.886 

7 

10  42  41.94 

1.8863 

13  34  10.1 

11.491 

7 

12    9  59.89 

l.ri34 

3  43  35.1 

19.899 

8 

10  44  35.01 

1.8897 

13  22  43.4 

11.470 

8 

12  1 1  46.27 

1.7796 

3  30  40.8 

19.919 

9 

10  46  27.87 

1.8799 

13  11  13.7 

11.519 

9 

12  13  32.61 

1.7719 

3  17  45.7 

19.994 

10 

10  48  20.51 

1.8756 

12  59  41.1 

11.566 

10 

12  15  18.90 

1.7719 

3    4  49.9 

19.936 

11 

10  .50  12.94 

1.8791 

12  48    5.8 

11.619 

11 

12  17    5.15 

1.7704 

2  51  53.4 

19.047 

1   12 

10  52    5.16 

1.8687 

12  36  27.7 

11.658 

12 

12  18  51.35 

1.7606 

2  38  56.2 

19.958 

13 

10  53  57.18 

1.8659 

12  24  46.8 

11.703 

13 

12  20  37.52 

1.7693 

2  25  58.4 

19.968 

14 

10  55  48.99 

1.8618 

12  13    3.3 

11.747 

14 

12  22  23.66 

1.7688 

2  13    0.1 

19.977 

15 

10  57  40.60 

1.8586 

12     1   17.2 

11.790 

15 

12  24    9.78 

1.7685 

2    0     1.2 

19.986 

16 

10  59  32.02 

1.8553 

1 1  49  28.5 

11.833 

16 

12  25  55.88 

1.7689 

1  47     1.8 

19.993  [ 

1  17 

11     1  23.24 

1.8591 

11  37  37.2 

11.875 

17 

12  27  41.96 

1.7678 

1  34    2.0 

13.000 

;  J8 

11     3  14.27 

1.8489 

11  25  43.5 

11.915 

18 

12  2r^  28.02 

1,7676 

1  21     1.8 

13.007 

!  19 

11     5    5.11 

1.8458 

1 1  13  47.4 

11.955 

19 

12  31  14.07 

1.7675 

1     8     1.2 

13.013  1 

20 

11    6  55.77 

1.8498 

11     1  48.9 

11.995 

20 

12  33    0.12 

1.7675 

0  55    0.3 

13.018 

21 

11     8  46.25 

1.8398 

10  49  48.0 

19.034 

21 

12  34  46.17 

1.7675 

0  41  59.0 

13.093 

22 

11   10  36.55 

1.8360 

10  37  44.8 

19.079 

22 

12  36  32.22 

1.7675 

0  28  57.5 

13.097 

23 

11  12  26.68 

1.8841 

10  25  39.4 

19.108 

23 

12  38  18.27 

1.7676 

0  15  55.8 

13.030 

24 

11  14  16.64 

1.6313 

N.IO  13  31.9 

19.144 

24 

12  40    4.33 

1.7678 

N.  0    2  53.9 

13.033 
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VII. 


GEBBFWIGH  MEAK  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

Rij^htA-soensiOD. 

Difllfor 
IMinnte. 

DeoUnation. 

Dlttfor 
1  Minute. 

Hour. 

BightAacenaion. 

DilTfor 
1  Minute. 

DifLfor 
IMinato. 

SI 

CTNDA^ 

Y  9. 

TUESDAY  11. 

li     m      B 

8 

O         1         II 

II 

b     ni      s 

■ 

O           /           II 

^^ 

0 

12  40    4.33 

1.7678 

N.  0    2  .53.9 

13.033 

0 

14    6  29.22 

1.8600 

S.10  13    4.6 

19.366 

1 

12  41  50.40 

1.7681 

S.  0  10    8.2 

13.035 

I 

14     8  20.93 

1.8637 

10  25  25.6 

19.334 

2 

12  43  36.50 

1.7685 

0  23  10.3 

13.0.16 

2 

14  10  12.86 

1.8674 

10  37  44.7 

19.309 

3 

12  45  22.62 

1.7689 

0  36  12.5 

13.037 

3 

14  12    5.01 

1.8713 

10  50     1.8 

19.968 

4 

12  47    8.77 

1.7694 

0  49  14.7 

J3.037 

4 

14  13  57.40 

1.8751 

11     2  16.9 

19.934 

5 

12  48  54.95 

1.7609 

1     2  16.9 

13.036 

5 

11  15  50.02 

1.8790 

11   14  29.9 

19.199 

6 

12  50  41.16 

1.7705 

1  15  19.0 

13.035 

6 

14  17  42.88 

1.8830 

1 1  26  40.8 

19.163 

7 

12  52  27.41 

1.7712 

1  28  21.1 

13.033 

7 

14  19  35.98 

1.8871 

1 1  38  49.5 

19.197 

8 

12  54  13.71 

1. 7790 

1  41  23.0 

13.030 

8 

14  21  29,33 

1.8913 

11  50  .56.0 

19.080 

9 

12  56    0.05 

1.7798 

1  .54  24.7 

13.097 

9 

14  23  22.94 

1.8956 

12    3    0.2 

19.050 

10 

12  57  46.44 

1.7737 

2    7  26.2 

13.093 

10 

14  25  16.80 

1.8999 

12  15    2.0 

19.011 

n 

12  59  32,89 

1.7747. 

2  20  27.4 

13.018 

11 

14  27  10.92 

1.9043 

12  27     1.5 

11.979 

12 

13     1  19^40 

J. 7757 

2  33  28.4 

13.013 

12 

14  29    5.31 

1.9087 

12  38  58.6 

11.931 

13 

13    3    5.98 

1.7768 

2  46  29.0 

13.007 

13 

14  30  59.97 

1.9139 

12  50  53.2 

11.888 

14 

13    4  52.62 

1.7779 

2  59  2i>.2 

13.001 

14 

14  32  54.90 

1.9177 

13    2  4.5.2 

11.845 

J5 

13    6  39.33 

1.7798 

3  12  29.1 

13.994 

15 

14  34  50.10 

1.9933 

13  14  34.6 

11.809 

16 

13    8  26.12 

1.7805 

3  25  28.5 

19.986 

16 

14  36  45..58 

1.9971 

13  26  21.4 

11.757 

17 

13  10  12.99 

1.7818 

3  38  27.4 

12.977 

17 

14  38  41.35 

1.9319 

13  38    5.5 

11.719 

18 

13  11  59.94 

1.7839 

3  51  2.5.8 

19.968 

18 

14  40  37.41 

1.9367 

13  49  46.8 

11.665 

19 

13  13  46.98 

1.7848 

4    4  23.6 

13.956 

19 

14  42  33.76 

1.9417 

14     1  25.3 

11.617 

20 

13  15  34,12 

1.7865 

4  17  20.8 

19.946 

20 

14  44  30.41 

1.9467 

14  13    0.9 

11.509 

21 

13  17  21.36 

1.7883 

4  30  17.4 

19.937 

21 

14  46  27.36 

1.9518 

14  24  33.6 

llJiSO 

22 

13  19    8.70 

1.7890 

4  43  13.3 

13.995 

22 

14  48  24.62 

1.9569 

14  36    3.3 

11.470 

23 

13  20  56.14 
M( 

1.7916 

)NDA^ 

S.  4  56    8.4 
Z  10. 

19.913 

23 

14  50  22.19 
WEE 

1.9091 

>NESD 

S.14  47  30.0 
AY  12. 

11.419 

0 

13  22  43.69 

1.7934 

S.  5    9    2,7 

19.898 

0 

14  52  20.07 

1.9673 

S.14  58  53.6 

11.367 

1 

13  24  31.35 

1.7954 

5  21  56.2 

19.885 

1 

14  54  18.27 

1.9797 

15  10  14.0 

11.313 

2 

13  26  19.14 

1.7975 

5  34  48.9 

13.871 

2 

14  56  16.79 

1.9781 

15  21  31J2 

11.950 

3 

13  28    7.05 

1.7996 

5  47  40.7 

13.855 

3 

14  .58  15.64 

1.9835 

15  32  45.1 

11.903 

4 

13  29  55.09 

1.8017 

6    0  31.5 

13.839 

4 

15    0  14.81 

1.9890 

15  43  55.6 

11.147 

5 

13  31  43,26 

1.8039 

6  13  21.3 

13.833 

5 

15    2  14.32 

1.9946 

15  55    2.7 

11.090 

6 

13  33  31.56 

1.8069 

6  26  10.2 

13.806 

6 

15    4  14.16 

2.0003 

16    6    6.4 

11.039 

7 

13  35  20.00 

1.8086 

6  38  58.0 

13.787 

7 

15    6  14.34 

a.0059 

16  17    6.5 

10.973 

8 

13  37    8.59 

1.8111 

6  51  44.6 

13.767 

8 

15    8  14.87 

3.0117 

16  28    3.0 

10.919 

9 

13  38  57.33 

1.8137 

7    4  30.1 

13.748 

9 

15  10  15.74 

9.0175 

16  38  .55.9 

10.851 

10 

13  40  46.23 

1.8169 

7  17  14.4 

18.798 

10 

15  12  16.97 

3.0334 

16  49  45.1 

10.788 

11 

13  42  35.28 

1.8188 

7  29  57.5 

13,707 

11 

15  14  18.55 

3.0993 

17    0  30.4 

10.793 

12 

13  44  24.49 

1.8916 

7  42  3f).3 

13.686 

12 

15  16  20.49 

9.0353 

17  11   11.8 

10.658 

13 

13  46  13.87 

1.8944 

7  55  19.8 

13.663 

13 

15  18  22.79 

3.0414 

17  21  49.3 

10J»3 

14 

13  48    3.42 

1.8979 

8    7  58.9 

13.640 

14 

15  20  25.46 

3.0475 

17  32  22.9 

10.596 

15 

13  49  53.14 

1.8309 

8  20  36.6 

13.616 

15 

15  22  28.49 

3.0537 

17  42  52.4 

10.457 

1    16 

13  51  43.04 

1.8339 

8  33  12.8 

13.591 

16 

15  24  31.90 

3.0599 

17  ,53  17.8 

10.388 

1   17 

13  53  33.13 

1.8363 

8  45  47.5 

13.566 

17 

15  56  35.68 

3.0663 

18    3  39.0 

10.317 

18 

13  55  23.40 

1.8395 

8  .58  20.7 

13.540 

18 

15  *>8  39.84 

3.0795 

18  13  55.9 

10.946 

19 

13  57  13.87 

1.8497 

9  10  52.3 

13.513 

19 

15  ,M0  44.38 

3.0-789 

18  24    8.5 

10.173 

20 

13  59    4.53 

1.8460 

9  23  22.2 

13.485 

20 

15  3-2  49.31 

3.0653 

18  34  16.7 

10.006 

21 

14    0  55.39 

1.8493 

9  35  50.5 

13.457 

21 

15  34  54.62 

9.0917 

18  44  20.3 

I0.09J 

22 

14    2  46.45 

1.8598 

9  48  17.0 

12.437 

22 

15  37     0.32 

2.0983 

18  54  19.4 

9.047 

23 

14    4  37.73 

1.8564 

10    0  41.7 

13.397 

23 

15  39    6.42 

3.1050 

19    4  13.9 

9.870 

i  ^4 

14    6  29.22 

1.8600 

S.10  13    4.6 

13.366 

24 

15  41    12.92 

3.1116 

8.19  14    3.8 

9.799  1 
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GREENWICH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hoar. 

RightAsoeDsioD. 

Dlfffor 
1  Minute. 

DecUoation. 

Diff.for 
IMinnte 

Hoar. 

Right  AfloenaioD. 

Diff.for 
IMinute. 

Deolination. 

Diffilbr 
1  Minnte. 

THURSDAY  13. 

SATURDAY  15. 

li     m      8 

s 

S.19  14    3.8 

// 

h    m      8 

8 

O          /           // 

0 

15  41  12.92 

9.1116 

9.799 

0 

17  30  39.36 

9.4477 

S.25    8    8.7 

4.434 

I 

15  43  19.81 

9.1189 

19  23  48.9 

9.711 

1 

17  33    6.42 

9.4549 

25  12  30.4 

4.989 

2 

15  45  27.10 

9.1940 

19  33  29.1 

9.699 

2 

17  35  a3.86 

9.4605 

25  16  43.4 

4.143 

3 

15  47  34.80 

9.1317 

19  43    4.4 

9JM7 

3 

17  38    1.68 

9.4668 

25  20  47.6 

3.995 

4 

15  49  42.91 

9.I38B 

19  52  34.7 

0.463 

4 

17  40  29.88 

9.4TJ1 

25  24  42.8 

3.845 

5 

15  51  51.42 

9.1453 

20     1  59.9 

9.378 

5 

17  42  58.45 

9.4799 

25  28  29.0 

3.695 

6 

15  54    0.34 

'9.1S» 

20  11  20.0 

9.999 

6 

17  45  27.39 

9.4863 

25  32    6.2 

3.543 

7 

15  56    9.68 

9.1501 

20  20  34.9 

9.904 

7 

17  47  5a69 

9.4913 

25  35  34.2 

3.390 

8 

15  58  19.43 

9.1060 

20  29  44.5 

9.114 

8 

17  50  26.35 

9.4071 

25  38  53.0 

3.937 

9 

16    0  29.60 

9.1790 

20  38  48.6 

9.093 

9 

17  52  56.35 

9.5099 

25  42    2.6 

3.089 

10 

16    2  40.18 

9.1790 

20  47  47.3 

8.939 

10 

17  55  26.70 

9.5087 

25  45    2.8 

2.924 

n 

16    4  51.19 

9.1870 

20  5(»  40.5 

8.840 

11 

17  57  57.40 

9.5144 

25  47  5,3.5 

2.766 

12 

16    7    2.62 

9.1940 

21     5  28.1 

8.746 

12 

18    0  28.43 

9.5199 

25  50  34.7 

2.607 

13 

16    9  14.47 

9.9011 

21  14  10.0 

8.650 

13 

18    2  59.79 

9.5953 

25  53    6.3 

2.447 

14 

16  11  2a75 

9.9089 

21  22  46.1 

8.553 

14 

18    5  31.47 

9.5307 

25  55  28.3 

2.286 

15 

16  13  39.46 

9.9154 

21  31   16.4 

8.456 

15 

18    8    3.47 

9.5350 

25  57  40.6 

2.193 

16 

16  15  52.60 

9.9995 

21  39  40.8 

8.356 

16 

18  10  35.78 

9.5411 

25  59  43.1 

1.960 

17 

16  18    a]6 

9.9906 

21  47  59.1 

8.954 

17 

18  13    8.40 

9.5461 

26     1  35.8 

1.796 

J8 

16  20  20.15 

9.9368 

21  56  11.3 

8.159 

18 

18  15  41.31 

9.5509 

26    3  18.6 

1.630 

19 

16  22  34.57 

9.9440 

22    4  17.4 

8.049 

19 

18  18  14.51 

9J>567 

26    4  51.4 

1.463 

20 

16  24  49.43 

9.9519 

22  12  17.2 

7.943 

20 

18  20  48.00 

9.5604 

26    6  14.2 

1.996 

21 

16  27    4.72 

9.9584 

22  20  10.6 

7.837 

21 

18  23  21.76 

9.5649 

26    7  27.0 

1.198 

22 

16  29  20.44 

9.9656 

22  27  57.6 

7.799 

22 

18  25  55.79 

9.5603 

26    8  29.6 

0.958 

23 

16  31  36..59 

FJ 

9.9798 

aiDAi 

S.22  .35  38.1 
'  14. 

7.090 

23 

18  28  80.08 
SI 

9J»737 

7NDA1 

S.26    9  22.0 
Z  16. 

0.787 

0 

16  33  53.18 

9.9801 

S.22  43  12.0 

7.500 

0 

18  31    4.63 

9.5778 

S.26  10    4.1 

0.6J6 

1 

16  36  10.20 

9.9873 

22  50  39.2 

7.397 

1 

18  33  39.42 

9.5818 

26  10  35.9 

0.444 

2 

16  38  27.66 

9.9946 

22  57  59.7 

7.984 

2 

18  36  14.45 

9.5857 

26  10  57.4 

0.272 

3 

16  40  45.55 

9.3018 

23    5  13.3 

7.109 

3 

18  38  49.71 

9.5805 

26  11     8.6 

-  0.099 

4 

16  43    3.87 

9.3089 

2:)  12  20.0 

7.063 

4 

18  41  25.19 

9.5039 

26  11     9.3 

+  0.076 

5 

16  45  22.62 

9.3161 

23  J9  19.7 

6.936 

5 

18  44    0.89 

2.5967 

26  10  59.5 

0.251 

6 

16  47  41.81 

9..3933 

23  26  12.3 

6.817 

6 

18  46  36.80 

2.6001 

26  10  39.2 

0.427 

7 

16  50     1.42 

9.3305 

23  32  57.7 

6.696 

7 

18  49  12.90 

9.6039 

26  10    8.3 

0.603 

8 

16  52  21.47 

9.3377 

23  39  35.8 

6.574 

8 

18  51  49,19 

9.6063 

26    9  26.8 

0.780 

9 

16  54  41.95 

9.3449 

23  46    6.6 

6.459 

9 

18  54  25.66 

9.6099 

26    8  34.7 

0.057 

10 

16  57    2.86 

9.3590 

23  52  30.0 

6.397 

10 

18  57    2.30 

9.6191 

26    7  31.9 

1.136 

11 

16  59  24.19 

9.3591 

23  58  45.8 

6.900 

11 

18  59  39.11 

9.6147 

26    6  18.4 

1.315 

12 

17    1  45.95 

9.3009 

24    4  54.0 

6.079 

12 

19    2  16.07 

9.6179 

26    4  .54.1 

1.494 

13 

17    4    8.13 

9.3739 

24  10  54.5 

5.943 

13 

19    4  53.18 

2.6197 

26    3  19.1 

1.673 

14 

17    6  30.73 

9.3809 

24  16  47.2 

5.813 

14 

19    7  30.43 

9.6918 

26     I  a-3.3 

1.853 

15 

17    8  53,75 

9.3879 

24  22  32.1 

5.689 

15 

19  10    7.80 

2.6938 

25  59  36.7 

2.033 

16 

17  11   17.19 

9.3941 

24  28    9.1 

5.549 

16 

19  12  45.29 

2.6957 

25  57  29.3 

2.214 

17 

17  13  41.04 

9.4000 

24  33  38.0 

5.414 

17 

19  15  22.89 

9.6976 

25  55  11.0 

2.396 

18 

17  16    5.30 

9.4078 

24  38  58.8 

5.978 

18 

19  18    0.60 

9.6399 

25  52  41.8 

2.577 

19 

17  18  29.97 

9.4146 

24  44  11.4 

5.141 

19 

19  20  38.40 

2.6307 

25  50     1.7 

2.758  ' 

20 

17  20  55.05 

9.4913 

24  49  15.7 

5.009 

20 

19  23  16.28 

9.6390 

25  47  10.8 

2.939 

21 

17  23  20.53 

9.4980 

24  54  11.7 

4.863 

21 

19  25  54.24 

9.6332 

25  44    9.0 

3.122 

22 

17  25  46.41 

9.4347 

24  58  59.3 

4.799 

22 

19  28  32.27 

2.6342 

25  40  56.2 

3.304 

23 

17  28  12.69 

9.4419 

25    3  38.3 

4.578 

23 

19  31  10.35 

9.6351 

25  37  32.5 

3.486 

24 

17  30  39Jm 

9.4477 

S.25    8    8.7 

4.434 

24 

19  33  48.48 

9.6358 

S.25  33  57.9 

3.667  1 
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IX. 


GRBBl^WIOH  MEAN  TIME. 

THE  MOON'S  EIGHT  ASCENfiJION  AND  DECLINATION. 

Hoar. 

RightAsoonaion. 

DiflCfor 
1  Minate. 

Deolination. 

Ditttor 
1  Minate. 

Hoar. 

BightABoenaion. 

Diftfor 
1  Minate. 

BiAfor 
1  Minate. 

M( 

)NDA1 

Z  17. 

WEDNESDAY  19. 

h     m      8 

s 

S.25  a3  5^.9 

// 

li     ni      8 

8 

0        1       II 

// 

0 

19  33  48.48 

9.6356 

3.667 

0 

21  38  35.22 

2.5919 

S.19  17  28.5 

11.653 

1 

19  36  26.65 

S.6364 

25  30  12.4 

3.849 

1 

21  41     6.36 

2.5167 

19    5  4.5.2 

11.789 

'i 

19  39    4.85 

9.6367 

25  26  16.0 

4.039 

2 

21  43  37.23 

2.5129 

18  53  5^3.8 

11.9S3 

3 

19  41  43.06 

9.6369 

25  22    8.6 

4.914 

3 

21  46    7.83 

2.5077 

18  41  54.4 

12.056 

4 

19  44  21.28 

9.6371 

25  17  .50.3 

4.395 

4 

21  48  38.15 

2.5030 

18  29  47.1 

19.187 

5 

19  46  59.51 

9.6379 

25  13  21.2 

4.576 

5 

21  51     8.19 

2.4964 

.  18  17  32.0 

19.317 

(J 

19  49  37.74 

9.6370 

25    8  41.2 

4.757 

6 

21  53  37.95 

2.4937 

18    5    9.1 

19.444 

7 

19  52  15.95 

9.6366 

25    3  50.3 

4.938 

7 

21  56    7.43 

2.4889 

17  .52  38.7 

I9J>69 

8 

19  54  54.13 

9.6361 

24  58  48.6 

5.II9 

8 

21  .58  36.62 

2.4842 

17  40    0.8 

19.69R 

9 

19  57  32.28 

9.6355 

24  53  36.0 

5.300 

9 

22     1     5.53 

2.4794 

17  27  15.5 

19.816 

10 

20    0  10.39 

9.6347 

24  48  12.6 

5.480 

10 

22    3  34.15 

2.4746 

17  14  22.9 

19.996 

II 

20    2  48.45 

9.6339 

24  42  38.4 

5.659 

11 

22    6    2.48 

2.4698 

17     1  2:3.2 

13.053 

12 

20    5  26.46 

9.6399 

24  36  53.5 

5.838 

12 

22    8  30.53 

9.4651 

16  48  16.5 

13.170 

13 

20    8    4.40 

9.6317 

24  30  57.9 

6.017 

13 

22  10  58.29 

2.4603 

16  :35    2.8 

13.984 

14 

20  10  42.26 

9.6303 

24  24  51.5 

6.196 

14 

22  13  25.76 

2.4554 

16  21  42.4 

13.396 

15 

20  13  20,04 

9.6989 

24  18  34.4 

6.373 

15 

22  15  52.94 

2.4506 

16    8  1.5.3 

13.507 

If) 

20  15  57.73 

9.6973 

24  12    6.7 

6.549 

16 

22  18  19.8:3 

2.4457 

15  54  41.6 

13.616 

17 

20  18  35.32 

9.6956 

24    5  28.5 

6.725 

17 

22  20  46.43 

2.4409 

15  41     1.4 

13.793 

18 

20  21  12.80 

9.6937 

23  58  39.7 

6.901 

18 

22  23  12.74 

2.4361 

15  27  14.9 

1.3.898 

19 

20  23  50.17 

9.6916 

23  51  40.4 

7.075 

19 

22  25  38.76 

2.4313 

15  13  22.1 

13.930 

20 

20  26  27.42 

9.6196 

2:3  44  30.7 

7.249 

20 

22  28    4.50 

2.4266 

14  59  23.3 

14.030 

21 

20  29    4.54 

9.6176 

23  37  10.5 

7.493 

21 

22  30  29.95 

2.4218 

14  45  18.5 

14.199 

22 

20  31  41.53 

9.6159- 

23  29  39.9 

7.595 

22 

22  32  55.11 

2.4170 

14  31     7.8 

14.996 

23 

20  34  18.37 
TD 

9.6197 

ESDA 

S.23  2159.1 
Y   18. 

7.765 

23 

22  35  19.9i) 
THl 

2.4199 

JRSD^ 

S.14  16  51.4 
lY  20. 

14.390 

0 

20  36  55.06 

9.6109 

S.23  14    8.1 

7.935 

0 

22  37  44.58 

2.4075 

S.14    2  29.4 

14.419 

1 

20  39  31.60 

9UMr76 

23    6    6.9 

8.105 

1 

22  40    8.89 

2.4028 

13  48    1.9 

14.503 

2 

20  42    7.97 

9.6048 

22  57  55.5 

8.974 

2 

22  42  32.92 

2.3981 

13  33  29.0 

14.599 

3 

20  44  44.17 

9.6018 

22  49  34.0 

8.442 

3 

22  44  56.6() 

2.3934 

13  18  50.8 

14.679 

4 

20  47  20.19 

9.5988 

22  41    2.5 

8.608 

4 

22  47  20.12 

2.3886 

13    4    7.5 

14.763 

5 

20  49  5a03 

9..'W57 

22  32  21.1 

8.773 

5 

22  49  43.31 

2J849 

12  49  19.2 

14.846 

6 

20  52  31.68 

9.5995 

22  23  29,8 

8.937 

6 

22  52    6.22 

2.3796 

12  134  25.9 

14.997 

7 

20  55    7.13 

9.5899 

22  14  28.7 

9.099 

7 

22  54  28.86 

2.3751 

12  19  27.9 

15.005 

8 

20  57  42.39 

9J&8&9 

22    5  17.9 

9.961 

8 

22  56  51.23 

2.3705 

12    4  25.3 

15.089 

9 

21     0  17.44 

9.5894 

21  55  57.4 

9.421 

9 

2-2  59  13.32 

2.3660 

11  49  18.1 

16.157 

10 

21     2  52.28 

9.5788 

21  46  27.4 

9.579 

10 

23     1  3.5.15 

2.3616 

11  34    6.5 

15.990 

11 

21     5  26.90 

9.5759 

21  36  47.9 

9.737 

11 

23    3  56.71 

2.3572 

11  18  50.6 

1.5.999 

12 

21     8     1.30 

9.5714 

21  26  58.9 

9.894 

12 

2;3    6  18.01 

2.3528 

11     3  30.(> 

15.367 

13 

21  10  35.47 

9.6676 

21  17    0.6 

10.048 

13 

23    8  39.05 

9.3485 

10  48    6.5 

15.433 

14 

21  13    9.41 

%SKn 

21     6  .53.1 

10.202 

14 

2:3  10  59.83 

9.3443 

10  32  38.6 

15.497 

15 

21  15  43,12 

9.5598 

20  56  3<).4 

10.354 

15 

23  13  20.36 

2.3401 

10  17    6.9 

15.559 

16 

21  18  16.59 

9.5557 

20  46  10.6 

10.505 

16 

23  15  40.64 

2«'VT59 

10     1  31.5 

15.619 

17 

21  20  49.81 

9.5516 

20  35  35.8 

10.654 

17 

23  18    0.67 

2.3317 

9  45  52.6 

15.678 

18 

21  23  22.78 

9.5474 

20  24  52.1 

10.802 

18 

23  20  20.45 

2.3277 

9  :30  10.2 

15.734 

19 

21  25  55.50 

9.5439 

20  13  59.6 

10.948 

19 

23  22  3!).99 

2.3237 

9  14  24.5 

15,787 

20 

21  28  27.97 

9.5390 

20    2  58.4 

11.092 

20 

23  24  59.29 

2.3197 

8  58  :35.7 

15.839 

21 

21  31     0.18 

9.5347 

19  51  48.6 

11.234 

21 

2:^  27  18.35 

3.3157 

8  42  43.8 

15.689  1 

22 

21  3:3  32.13 

9.5309 

19  40  30.3 

11.375 

22 

2:3  29  37.17 

2.3118 

8  26  49.0 

15.987 

23 

21  36    3.81 

9.5957 

19  29    3.6 

11.515 

2;^ 

23  31  55.77 

2.:«)81 

8  10  51.4 

15.983   < 

24 

21  38  35.22 

9.5919 

S.19  17  28.5 

ll.6»:{ 

24 

23  34   14.14 

2.3014 

S.  7  54  51.1 

16.097 
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GREENWICH  MEAI^r  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

DiflCfor 
1  Minnte. 

Deolination. 

D'lff.  for 
1  M^inute. 

Hour. 

RigbtAscenaion. 

Dlfffor 
1  Minute. 

DeoUnatioii. 

1  Minnte.' 

F] 

aiDA^ 

'  21. 

SUNDAY  23. 

h     m      R 

8 

S.  7  54  5K1 

h     m      8 

B 

Oil! 

// 

0 

2:3  34  14.14 

9.9044 

16.097 

0 

1  21  47.39 

2.9044 

N.  5    8  12.5 

15.908  ; 

1 

23  36  32.29 

9.3007 

7  38  48.2 

16.068 

1 

1  23  59.64 

9.9041 

5  24    5.7 

15.809 

2 

23  38  50.22 

9.9970 

7  22  42.9 

16.107 

2 

1  26  11.88 

2.9038 

5  39  56.0 

15.814 

3 

23  41    7.9& 

9.9934 

7    6  35.3 

16.145 

3 

1  28  24.10 

2.9036 

5  55  43.4 

15.766 

4 

23  43  25.43 

9.9899 

6  50  25.5 

16.181 

4 

1  30  36.31 

9.9035 

6  11  27.9 

15.717  1 

5 

23  45  42.72 

9.9665 

6  34  13.6 

16.915 

5 

1  32  48.52 

9.9034 

6  27    9.5 

15.667  ' 

6 

23  47  59.81 

9.9839 

6  17  59.7 

16.947 

6 

1  35    0.72 

9.9034 

6  42  48.0 

15.615 

7 

23  50  16.70 

9.9798 

6    1  44.0 

16.276 

7 

1  37  12.93 

9.9036 

6  58  23.3 

15.561 

6 

23  52  33.39 

9.9765 

5  45  26.6 

16.'304 

8 

1  39  25.15 

9.9037 

7  !3  55;} 

15.506 

9 

23  54  49.88 

9.9739 

5  29    7.5 

16.330 

9 

1  41  37.37 

9.9039 

7  29  24.0 

15.449 

]0 

23  57    6.18 

9.9709 

5  12  47.0 

16.353 

10 

1  43  49.61 

2.9049 

7  44  49.2 

15.391 

11 

23  59  22.30 

9.9679 

4  56  25.1 

16.376 

11 

1  46    1.87 

9.9044 

8    0  10.9 

1:1.339 

12 

0     1  38.24 

9.9649 

4  40     1.9 

16.396 

12 

1  48  14.14 

9.9047 

8  15  29.0 

15.971 

13 

0    3  54.00 

9.9613 

4  23  37.6 

16.413 

13 

1  50  26.44 

9.2059 

8  30  43.4 

15.908 

]4 

0    6    9.59 

9.9584 

4    7  12.3 

16.429 

14 

1  52  38.77 

9.9058 

8  45  54.0 

15.144 

]5 

0    8  25.01 

9.9556 

3  50  46.1 

16.444 

15 

1  54  51.14 

9.9064 

9     1     0.7 

15.079 

16 

0  10  40.20 

9.9599 

3  34  19.0 

16.457 

16 

1  57    3.54 

9.9070 

9  16    3.5 

15.019 

17 

0  12  55.:}6 

9.950:i 

3  17  51.3 

16.467 

17 

1  59  15.98 

9.9077 

9  31     2.2 

14.944  ' 

]8 

0  15  10.30 

9.9477 

3     1  23.0 

16.476 

18 

2     1  28.47 

9.9085 

9  45  56.8 

14.875  ! 

19 

0  17  25.09 

9.9459 

2  44  54.2 

16.489 

19 

2    3  41.00 

9.9099 

10    0  47.2 

14.804 

20 

0  19  39.73 

9.9497 

2  28  25.1 

16.487 

20 

2    5  53.58 

9.9109 

10  15  3:3.3 

14.739 

21 

0  21  54.22 

9.9404 

2  11  55.8 

16.489 

21 

2    8    6.22 

9.9111 

10  30  15.1 

14.660 

22 

0  24    8.58 

9.9389 

1  55  26.4 

16.490 

22 

2  10  18.91 

9.9191 

10  44  52.5 

14.585  ! 

23 

0  26  22i)0 
SAl 

9.9359 

?URDi 

S.   1  38  57.0 
lY  22. 

16.490 

23 

2  12  31.67 

9.9131 

3NDA^ 

N.IO  59  25.3 
f  24. 

14.608 

0 

0  28  36.89 

9.9337 

S.   1  22  27.6 

16.488 

0 

2  14  44.49 

9.9149 

N.ll  13  53.5 

14.431 

1 

0  30  50.85 

9.9317 

1     5  58.5 

16.483 

1 

2  16  57.37 

9.9154 

11  28  17.0 

14.369 

2 

0  33    4.70 

9.9996 

0  49  29.7 

16.477 

2 

2  19  10.33 

9.9166 

11  42  35.8 

14.973 

3 

0  35  18.43 

2.9978 

0  33     1.3 

16.469 

3 

2  21  23.36 

9.9178 

11  56  49.8 

14.199 

4 

0  37  32.04 

9.9960 

0  16  .33.4 

16.459 

4 

2  23  36.46 

9.9190 

12  10  58.9 

14.110 

5 

0  39  45.55 

9.9249 

S.  0    0    6.2 

16.447 

5 

2  25  49.64 

9.9904 

12  25    3.0 

14.096 

6 

0  41  58.95 

9.9295 

N.  0  16  20.3 

16.434 

6 

2  28    2.91 

9.9918 

12  39    2.0 

13.941 

7 

0  44  12.25 

9.9209 

0  32  45.9 

16.419 

7 

2  30  16.26 

9.9939 

12  52  55.9 

13.855 

8 

0  46  25.46 

9J)193 

0  49  10.6 

16.409 

8 

2  32  29.70 

9.9947 

13    6  44.6 

13.767 

9 

0  48  38.57 

9.9178 

1     5  34.2 

16.384 

9 

2  34  43.22 

9.9961 

13  20  28.0 

13.679 

10 

0  50  51.60 

9.9165 

1  21  56.7 

16.364 

10 

2  36  56.&3 

9.9977 

13  34    6.1 

13.590 

11 

0  53    4.55 

9.9159 

1  38  17.9 

16.349 

11 

2  39  10.54 

9.9993 

13  47  38.8 

J3.499 

12 

0  55  17.42 

9.9139 

1  54  37.7 

16.318 

12 

2  41  24.35 

9.9310 

14     1     6.0 

13.407 

13 

0  57  30.22 

9.9197 

2  10  56.0 

16.993 

13 

2  43  38.26 

9.9397 

14  14  27.7 

13.314 

14 

0  59  42.95 

9.9116 

2  27  12.8 

16.966 

14 

2  45  52.27 

9.9344 

14  27  43.7 

13.919  < 

15 

1     1  55.61 

9.9IOT 

2  43  27.9 

16.937 

15 

2  48    6.38 

9.9361 

14  40  54.0 

13.194  ' 

16 

1     4    8.21 

9.2096 

2  59  41.2 

16.207 

16 

2  50  20.60 

9.2379 

14  53  58.6 

13.098 

17 

1     (>  20.76 

9.9087 

3  15  52.7 

16.175 

17 

2  52  34.93 

9.2397 

15    6  57.4 

19.930 

18 

1     8  33.26 

9.9079 

3  32    2.2 

16.141 

18 

2  54  49.37 

2.9416 

15  19  50.2 

19.831 

19 

1   10  45.71 

9.9079 

3  48    9.6 

16.106 

19 

2  57    3.92 

2.2435 

15  32  37.1 

19.739 

20 

1   12  58.12 

9.9064 

4    4  14.9 

16.069 

20 

2  59  18.59 

2.9454 

15  45  18.0 

19.631 

21 

1   15  10.48 

9.9057 

4  20  17.9 

16.030 

21 

3     1  3:3.37 

9.9473 

15  57  52.8 

19.599  1 

22 

1   17  22.81 

9.9059 

4  36  18.5 

15.990 

2*2 

3    3  48.27 

9.2493 

16  10  21.4 

12.496 

23 

1  19  35.11 

9.9048 

4  52  16.7 

i.'i.9:»o 

2:5 

3    6    3.29 

2.2513 

16  22  4:3.9 

19.399 

124 

1  21  47.39 

9.9044 

N.  5    8  12.5 

15.908 

•21 

3    8  iy.43 

2.2f.33 

N.16  as   O.l 

12.217 

138 


AUGUST,  1891. 


XL 


GBBBNWIOH  MEAN  TIME. 

THJji  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 
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9.0816 

21  23  53.0 

8.130 

15 

7  26  22.48 

9.9847 

25  47  29.7 

9.777 

15 

9  11   19.40 

9.0768 

21  15  43.0 

8.993 

16 

7  28  39.40 

9.9813 

25  44  39.1 

9.909 

10 

9  13  2.3.93 

9.0791 

21     7  20.9 

8.315 

17 

7  30  5a24 

9.9779 

25  41  40.0 

3.040 

17 

9  15  28.11 

9.0673 

20  59    5.2 

8.407 

18 

7  3:3  12.81 

9.9744 

25  38  34.3 

3.171 

18 

9  17  32.01 

9.0696 

20  50  38.1 

8.496 

19 

7  35  29.17 

9.9708 

25  35  20.1 

3.309 

19 

9  19  35.02 

9.0578 

20  42    5.7 

8Ji85 

20 

7  37  45.31 

9.9679 

25  31  58.1 

3.431 

20 

9  21  38.95 

9.0531 

20  33  27.9 

8.673 

21 

7  40    i.2:j 

9.9635 

25  28  28.4 

3.559 

21 

9  23  42.00 

9.0484 

20  24  44.9 

8.760 

22 

7  42  10.^3 

9.9597 

25  24  51.0 

3.686 

22 

9  25  44.70 

9.0437 

20  15  50.7 

8.846 

23 

7  44  32.40 

9.9560 

N.25  21     0.0 

3.813 

23 

9  27  47.24 

9.0380 

N.20    7    3.4 

8.931 

SI 

JNDAl 

L  30. 

TUESDAY 

r,  SEP 

TEMBER 

I. 

0 

1 

7  40  47.05 
7  49    2.07 

9.9599 
9.9483 

N.25  17  13.4 
25  13  13.2 

3.940 
4.066 

0 

9  29  49.44 

9.0343 

N.19  58    5.0 

9.015 





2 

7  51  17.45 

9.9443 

25    9    5.5 

4.191 

3 

7  53  3l.f)9 

9.9403 

25    4  50.3 

4.316 

4 

7  55  40.29 

9.9363 

25    0  27.0 

4.439 

5 

7  58    0.35 

9.9399 

24  55  57.0 

4.561 

PHASES 

OF  T 

HE  MOON 

6 

8    0  14.10 

9.9961 

24  51  20.3 

4.683 

7 

8 

8    2  27.72 
8    4  41.03 

9.9339 
9.9197 

24  40  35.7 
24  41  43.8 

4.804 
4.995 

9 
10 

8    0  54.09 
8    9    0.89 

9.9155 
9.9113 

24  30  44.7 
24  31  38.5 

5.044 
5.163 

#  New  Moon 

.  Aug 

d        h 
ust      4      5 

m 
12.2 

11 

8  11   19.44 

9.9070 

24  20  25.2 

5.981 

J>  First  Cluart< 

3r.    .     . 

.    12      9 

11.7 

12 
13 

8  13  31.73 
8  15  43.75 

9.9096 
9.1989 

24  21     4.8 
24  15  37.4 

5.398 
5.514 

( 

0  Full  Moon 

•    .    . 

.    19      9 

28.3 

14 

8  17  55.51 

9.1937 

24  10    3.1 

5.699 

i 

1   Last  Quartf 

5r .    .    , 

.    26      0 

9.2 

15 

16 

8  20    7.00 
8  22  18.22 

9.1899 
9.1847 

24    4  21.9 
23  58  33.8 

5.744 
5.857 

17 

8  24  29.17 

9.1803 

2:^  52  39.0 

5.969 

d      h 
tist      7    22.2 

18 
19 

8  20  3<).80 
8  28  50.27 

9.1758 
9.1719 

23  40  37.5 
23  40  29.3 

6.081 
6.199 

CC  Apogee  .    . 

.  Aug 

20 

8  31     0.40 

9.1666 

23  34  14.4 

6.303 

CC   Perigee  .    . 

•    •    • 

.    20      8^ 

21 

8  33  10.20 

9.1690 

2:3  27  52.9 

6.419 

22 

8  35  19.84 

9.1573 

23  21  24.9 

6.590 

23 

8  37  29.14 

9.1597 

23  14  50.5 

6.698 

|_24 

8  39  38.17 

9.1481 

N.23    8    9.0 

6.735 
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LUNAR  DISTANCES. 

^1 

KMne  and  DireotiOD 
of  Oldeot. 

Noon. 

P.L. 

of 

DiiT. 

lllb. 

P.L. 
of 
Diff. 

Vlb. 

P.L. 
of 
DiiT. 

IXh. 

P.L, 
of 
Die 

1 

Fomalhaut 
a  Pegasi 
a  Arietis 
Aldebaraii 

Sun 

W, 
W. 

w. 
w. 

E. 

118  2041 
98  30  54 
55  51   14 
24  52  17 
37    5  19 

9974 

3156 
9890 
9871 
3196 

119  51  26 
99  57  56 
.57  23  46 
26  25  13 
35  37  41 

9991 
3168 
9894 
9866 
3139 

121  21  50 

101  24  43 

58  56  13 

27  58  15 

34  10  19 

3006 

3183 
9898 
9864 
3IS9 

102  51  13 
60  28  35 
29  31  20 
32  43  12 

9m 

3196 
9909 
9809 
3166 

2 

aArietiB 

Aldebfiran 

Sun 

W. 
W. 
E. 

68    8  51 
37  16  32 
25  31  55 

9998 
9875 
3943 

69  40  34 
38  49  23 
24    6  37 

9935 
9879 
3989 

71  12    9 
40  22    9 
22  41  41 

9941 
9883 
3983 

72  43  36 
41  54  49 
21   17  10 

9946 
9889 

3308 

5 

Sun 
Spiea 
Ab  tares 

W. 
E. 
E. 

10    3    7 
61     9  18 
107     1  51 

3817 
3014 
3001 

11   17  52 

59  39  23 

105  31  40 

3731 
3091 

3007 

12  34    6 

58    9  36 

104     1  36 

3665 
3097 
3013 

13  .51  30 
56  39  57 
102  31  39 

3616 
3034 
3018 

6 

Sun 

Spica 

Antares 

W. 
E. 
E. 

20  27  43 
49  13  45 
95    3  a5 

3514 
3066 
3044 

21  47  52 
47  44  ,54 
93  34  17 

3506 
3073 
3049 

23    8    9 
46  16  11 
92    5    5 

3500 
3079 
3063 

24  28  33 
44  47  36 
90  a5  58 

3495 
3085 
3058 

7 

Sun 

Spica 

Antares 

W. 
E. 
E. 

31  11  27 
37  26  34 
83  11  39 

3486 
3117 
3076 

32  32    7 
35  58  45 
81  43    0 

3486 
3194 
3078 

as  52  47 
34  31     4 
80  14  24 

3486 
3131 
3089 

35  13  27 
33    3  32 
78  45  52 

3485 
3138 
3084 

8 

Sun 

Antares 

aAquilfB 

W. 
E. 
E. 

41  56  56 

71  23  50 

115  40  23 

3489 
3099 
4000 

43  17  40 

69  55  31 

114  30  12 

3481 
3093 
4068 

44  38  25 

Ci8  27  13 
113  19  39 

3480 
3094 
4046 

45  59  1 1 

66  58  56 

112    8  45 

."MSO 
3094 

4097 

9 

Sun 
Antares 
a  AquilaB 

W. 
E. 
E. 

52  43  29 

.59  37  25 

106    9  42 

3468 
3000 
3949 

54     4  29 
58    9    3 
104  57    5 

3464 
3088 

3998 

55  25  33 

56  40  39 
103  44  14 

3409 
3086 
3915 

56  46  40 

55  12  12 

102  31     9 

3457 
3083 
3909 

10 

Sun 
Antares 
a  Aquilce 

W. 
E. 
E. 

63  33  33 
47  49    2 
96  22  43 

3432 
3065 
3648 

(>4  55  13 
46  20  10 
95    8  30 

3495 
3061 
3838 

66  17     1 
44  51   13 
93  54     7 

3418 
3050 

3899 

67  38  57 
43  22  10 
92  39  J}5 

3410 
3051 
3891 

11 

Sun 
Antares 
aAquilfB 
Fomalhaut 

W. 
E. 
E. 
E. 

74  30  51 
35  55  11 
86  24  59 
118  10  23 

3368 
3009 
3787 
»2I2 

75  .53  44 

31  25  25 

85    9  43 

116  44  28 

3358 
3015 
3789 
3197 

77  16  48 
32  55  31 
83  54  22 
115  18  15 

3348 
3009 

37T7 
3183 

78  40    4 

31  25  29 

82  38  56 

113  .51  45 

3337 
3001 
3779 
3168 

12 

Sun 
Spica 
a  Aquilce 
Fomalhaut 
a  Pegasi 

W. 
W. 
E. 
E. 
E. 

85  39  43 
23    3    3 
76  20  50 
106  34  48 
123  51  53 

3976 
3090 

3761 
3093 
3497 

87    4  23 

24  32  51 

75    5    7 

105    6  30 

122  31  26 

3963 
9995 
3781 
3078 
3466 

88  29  18 

26    3  10 

73  49  24 

103  37  54 

121  10  24 

3940 
9979 
3769 
3063 
3435 

89  .54  29 

27  ai  58 

72  as  42 

102    8  .59 

119  48  47 

3935 
9050 
3765 
3048 
3404 

13 

Sun 
Spica 
a  Aquile 
Fomalhaut 
a  Pegasi 

W. 
VV. 
E. 
E. 
E. 

97    4  48 
35  14  38 
66  16  10 
94  39  38 
112  52  24 

3158 
9848 
3799 
9960 
3987 

98  31  48 
36  48    3 
65     1     0 
93    8  47 
111  27  34 

3141 
9899 
3804 
9954 
3941 

99  59    8 
38  21  53 
6:)  46    2 
91  37  36 
no    2  13 

3194 
9810 
3817 
9938 
3916 

101  26  48 
39  56    8 
62  31  17 
90    6    5 

108  36  23 

3106 
9799 
3839 
9991 
3191 

14 

Sun 

W. 

108  50  33 

3017 

110  20  25 

9997 

111  50  41 

9979 

113  21  20 

9961 

XIV. 
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OEBBNWIOH  MEAN  TIME. 

LUNAB  DISTANCES. 

^1 

P.L. 

P.L. 

P.L. 

P.L. 

Kame  uad  Diraetton 
of  Object. 

Midnight. 

of 

Diir. 

XVh. 

of 
Diff. 

xvmh 

of 
Diff: 

XXlk 

of 

Di£ 

1 

Fomalhaut 

W. 

124  21  a5 

3043 

125  50  5^ 

3064 

127  19  48 

3084 

128  4^  17 

1 
3105 

a  Pe^Bi 

W. 

J04  17  27 

3911 

105  43  23 

399& 

107    9    2 

3949 

108  34  22 

3959 

aArietis 

w. 

62    0  51 

9907 

ft3  33     1 

99Ii 

65    5    5 

9917 

6637    2 

S094 

Aldebarao 

w. 

HI     4  27 

9863 

32  37  33 

9866 

34  10  36 

9868 

35  43  36 

9871 

Sun 

E. 

31   16  22 

3179 

29  49  48 

3194 

28  23  32 

3909 

26  57  34 

3995 

2 

a  Ai-ietis 

W. 

74  14  56 

8053 

75  46    8 

9960 

77  17  11 

9966 

78  48    6 

9973 

AldebaraD 

W, 

43  27  22 

9894 

44  59  48 

9890 

46  32    8 

3905 

48    4  20 

9011 

Sun 

E. 

19  53    8 

3336 

18  29  38 

3366 

17    6  43 

3409 

15  44  29 

3444 

5 

Son 

W. 

15    9  47 

3581 

16  28  42 

3557 

17  48    3 

3538 

19    7  45 

3594 

Spica 

E. 

55  10  27 

3040 

53  41     4 

3047 

52  11  50 

3054 

50  42  44 

3060 

Aiitares 

£. 

101     ]  49 

3094 

99  32    6 

3099 

98    2  29 

3034 

96  32  59 

3030 

6 

Sun 

W. 

25  49    3 

3403 

27    9  36 

3490 

28  30  11 

3468 

29  50  48 

3487 

Spica 

E. 

43  19    8 

3001 

41  50  48 

3098 

40  22  m 

3104 

38  54  31 

3110 

Antares 

E. 

89    6  57 

3089 

87  38     1 

3065 

86    9    9 

3060 

84  40  22 

3073 

7 

Sun 

W. 

36  34    8 

3485 

37  54  49 

3484 

39  15  31 

3484 

40  36  13 

3483 

Spica 

E. 

31  36    8 

3148 

30    8  54 

3154 

28  41  50 

3163 

27  14  56 

3173 

Aiitares 

E. 

77  17  23 

3086 

75  48  56 

3068 

74  20  32 

3000 

72  52  10 

3001 

8 

Sun 

W. 

47  19  58 

3478 

48  40  47 

3475 

50     1  39 

3473 

51  22  33 

3471 

Aiitares 

E. 

65  30  39 

3004 

64    2  22 

3093 

62  34    4 

3009 

61     5  45 

3001 

a  Aquilw 

E. 

110  57  32 

4008 

109  46    0 

3080 

108  34  10 

3073 

107  22    4 

3057 

9 

Sun 

W. 

58    7  52 

3453 

59  29    9 

3448 

60  50  31 

3443 

62  11  59 

3438 

Antares 

E. 

53  43  42 

3080 

52  15    8 

3078 

50  46  31 

3073 

49  17  49 

3060 

a  Aquil8B 

E. 

101  17  51 

3890 

100    4  21 

3878 

98  50  39 

3867 

97  36  46 

3857 

10 

Sun 

W. 

69    1    2 

3403 

70  23  15 

3395 

71  45  37 

3386 

73    8    9 

3378 

Antares 

E. 

41  53    0 

3046 

40  23  44 

3039 

;J8  54  20 

3034 

37  24  49 

3098 

a  Aquilw 

E. 

91  24  55 

3814 

VO  10    7 

3806 

88  55  11 

3700 

87  40    8 

3793 

11 

Sun 

W. 

80    3  33 

3395 

81  27  15 

3314 

82  51   10 

3309 

84  15  19 

3980 

Antares 

E. 

29  55  18 

9905 

28  24  59 

9969 

26  54  3;i 

9084 

25  24    0 

9078 

a  Aquilse 

E. 

81  23  25 

3768 

80    7  50 

3766 

78  52  12 

3764 

77  36  32 

3769 

Fomalhaut 

E. 

112  24  57 

3153 

110  57  51 

3138 

109  30  28 

3194 

108    2  47 

3100 

12 

Sun 

W. 

91   19  57 

3990 

92  45  43 

3905 

94  11  46 

3180 

95  38    8 

i 
3174 

Spica 

W. 

29    5  13 

9090 

30  36  55 

9908 

32    9    4 

9888 

33  41  38 

9868  ; 

n  Aquilae 

E. 

71   18    3 

3768 

70    2  27 

3771 

68  46  55 

3777 

67  31  29 

3784 

Fomalhaut 

E. 

100  39  46 

3039 

99  10  13 

3017 

97  40  21 

3001 

96  10    9 

9085 

a  Pegasi 

E. 

118  26  35 

3375 

117    3  50 

3347 

115  40  33 

3310 

114  16  44 

3903 

13 

Sun 

W. 

102  54  50 

3089 

104  23  13 

3079 

105  51  57 

3053 

107  21     4 

3035 

Spica 

W. 

41  30  47 

9779 

43    5  52 

9753 

44  41  21 

9735 

46  17  15 

9715 

oAquilfB 

E. 

61  16  48 

3860 

60    2  37 

3869 

58  48  46 

3803 

57  35  19 

3090 

Fomalhaut 

E. 

88  34  13 

9905 

87    2     1 

9680 

85  2J)  28 

9813 

83  56  34 

9857 

a  Pegasi 

E. 

107  10    3 

3168 

105  43  15 

3143 

104  15  58 

3131 

102  48  14 

3008 

14 

Sun 

W. 

114  52  22 

9941 

116  23  49 

9999 

117  55  40 

3909 

1 19  27  56 

9883 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

'^ 

Name  and  Direction 

Noon. 

P.L. 
of 

Illh. 

P.L. 
of 

Vlh. 

P.L. 
of 

Kb 

P.L. 
of 

of  Ol^eot. 

Diff. 

49  30  21 

Diir. 

DifL 

Dift 

14 

Spica 

W. 

4^  53  35 

S695 

9677 

5]     7  32 

9657 

52  45    9 

9638 

aAqiiilae 

E. 

56  22  20 

3951 

55    9  52 

3985 

53  57  58 

4093 

52  46  44 

4071 

Foinalliaut    - 

E. 

82  23  20 

9841 

80  49  45 

9895 

79  15  49 

9808 

77  41  32 

9793 

Of  Pegasi 

E. 

101  20    2 

3076 

99  51  23 

3054 

98  22  17 

3033 

96  52  45 

3019 

15 

Suit 

W. 

121     0  36 

8863 

122  33  42 

9845 

124    7   12 

9895 

125  41     8 

9806 

Spica 

w. 

60  59  50 

9541 

62  40    (i 

9591 

64  20  50 

9509 

66    2    1 

9489 

Antares 

w. 

15  19  38 

9657 

16  57  15 

9614 

18  35  51 

9577 

20  15  18 

9543 

Fomalhaut 

E. 

69  45    5 

9718 

68    8  49 

9704 

66  32  14 

9690 

64  55  21 

96:8 

a  Pegasi 

E. 

89  18  46 

9915 

87  46  46 

9697 

86  14  23 

9880 

84  41  38 

9869 

16 

Spica 

W. 

74  34  41 

9387 

76  18  34 

9368 

78    2  54 

9350 

79  47  40 

9333 

Antares 

W. 

28  42  56 

9411 

30  26  15 

9389 

32  10    6 

9367 

33  54  28 

9346 

Fomalhaut 

E. 

56  46  58 

9696 

55    8  38 

9618 

53  30    8 

9613 

51  51  31 

9609 

a  Pe^asi 
a  Anetis 

E. 

76  52  48 

9791 

75  18    8 

9780 

73  43  14 

9769 

72    8    6 

9760 

E. 

119  13    9 

9495 

117  31  49 

9479 

115  49  57 

9451 

114    7  35 

9499 

17 

SiHcn 

W. 

88  38     1 

9946 

90  25  20 

9-230 

92  13    3 

9914 

94     1   10 

9199 

Antares 

W. 

42  43  41 

9-230 

44  30  54 

9-233 

46  18  33 

9915 

48    6  38 

9199 

Fomalhaut 

E. 

43  38     1 

9634 

4 1  59  39 

9636 

40  21  a3 

9654 

;«  43  51 

9676 

a  l^egasi 
a  Arietis 

E. 

64  10     1 

9737 

62  34  10 

9737 

60  58  19 

9740 

59  22  32 

9746 

E. 

105  28  25 

9339 

103  43  12 

9315 

101  57  34 

9298 

100  11  31 

9281 

18 

Spica 

W. 

103    7    9 

9131 

104  57  21 

9119 

106  47  51 

9108 

108  38  38 

9097 

All  tares 

W. 

57  12  52 

9106 

59    3  11 

9113 

(50  53  50 

9101 

62  44  47 

9000 

a  Pegasi 

E. 

51  26  46 

28-21 

49  52  45 

2818 

48  19  20 

9881 

46  46  37 

9990 

a  Arietis 

E. 

91  15  :30 

9309 

89  27  16 

9196 

87  38  43 

9185 

85  49  53 

9175 

Aldebaran 

E. 

121  49  31 

9145 

119  59  40 

9139 

118    9  29 

9118 

116  18  58 

9107 

19 

Spica 

W. 

117  56  18 

905r> 

11!>  48  27 

9049 

121  40  45 

9043 

123  ;rj  12 

9039 

Antares 

W. 

72    3  38 

9043 

73  56    5 

9035 

75  48  44 

9099 

77  41  3;3 

9094 

a  Arietis 

E. 

76  42  n 

9135 

74  52    5 

9130 

73     1  52 

91-26 

71  11  32 

9199 

Aldebaran 

E. 

107    2  11 

9058 

10.-)  10    7 

9050 

103  17  51 

9044 

101  25  26 

9038 

20 

Antares 

W. 

87    7  25 

2007 

89    0  49 

9005 

90  54  15 

9005 

92  47  41 

9005 

aAqnilfB 

W. 

48  20  38 

3668 

49  37  59 

3574 

50  57    2 

3489 

52  17  38 

3415 

a  Arietis 

E. 

61  59  13 

9194 

60    8  50 

9198 

58  18  33 

9133 

56  28  24 

9139   , 

Aldebaran 

E. 

92     1  26 

2091 

i  0    8  24 

9020 

88  15  21 

9019 

86  22  17 

9090 

21 

Antares 

W. 

102  14  18 

9019 

104     7  22 

9024 

106    0  19 

9030 

107  iW    6 

9036 

a  AquilfB 

W. 

59-19  16 

3144 

60  46  32 

3109 

62  14  31 

3077 

63  43    9 

3048 

Fomalhaut 

W. 

24  24  37 

3«6 

25  50  15 

3071 

27  19    0 

9947 

28  50  19 

9847 

a  Arietis 

E. 

47  20  52 

9196 

45  32  19 

9214 

43  44  12 

9933 

41  56  34 

9956 

Aldebaran 

E. 

76  57  36 

9035 

75    4  56 

9040 

73  12  24 

9046 

71  20    2 

9053 

Pollux 

E. 

121     3    5 

9016 

119    9  55 

9020 

117  16  52 

2095 

115  23  57 

9039 

22 

Antares 

W. 

117  14  15 

9078 

119     5  48 

9088 

120  57    6 

9099 

122  48    7 

1 
9111    < 

a  Aquil® 

W. 

71   13  28 

2969 

72  44  28 

9954 

74  15  39 

9949 

75  46  56 

9945   ! 

Fomalhaut 

W. 

,36  52  21 

9566 

38  32    3 

2536 

40  12  26 

9519 

41  53  22 

9493   ' 

Aldebaran 

E. 

62     1     8 

9098 

60  10    5 

2108 

5^  19  18 

9190 

56  28  49 

913*2 

Pollux 

E. 

106    2    2 

9071 

104   10  18 

2080 

102  18  48 

9090 

100  27  34 

9101 

Sun 

E. 

142  50  55 

9400 

141     7  20 

9408 

139  23  56 

9416 

137  40  44 

9495 

XVl. 
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OEBENWICH  MEAN  TIME. 

LUNAB  DISTANCES. 

14 

Name  Imd  Direction 
of  OVjeot 

Midnight 

P.L. 
of 
Diff. 

XVh. 

P.L. 
of 
Diff. 

XVlllh. 

P.L. 

of 

Diif. 

XXlh. 

P.L. 

of 

DIft 

1 

Spica 

W. 

5l33l2 

9618 

56^    142 

9500 

57  40  :w 

9580 

5920      1 

9561 

a  Aqiiilie 

E. 

51  36  14 

4139 

50  26  34 

4180 

49  17  49 

4340 

48  10    6 

4390 

Fomalhmit 

E. 

76    6  55 

9778 

74  31  58 

9769 

72  56  40 

9747 

71  21     2 

9739 

a  Pegasi 

E. 

95  22  47 

9999 

93  52  24 

9079 

92  21  36 

9959 

90  50  23 

9933 

15 

Son 

W. 

127  15  28 

9787 

128  50  13 

9788 

130  25  23 

9749 

132    0  58 

9731 

Spica 

W. 

67  43  39 

9463 

69  25  44 

9444 

71     8  16 

9495 

72  51  15 

9406 

All  tares 

W. 

21  55  31 

9513 

23  36  26 

9485 

25  18    0 

9459 

27    0  11 

9435 

Fomalhaut 

E. 

63  18  11 

9686 

61  40  45 

9654 

60    3    3 

9643 

58  25    7 

9634 

a  Pegasi 

E. 

83    8  31 

9847 

81  35    4 

9831 

80     1   17 

9817 

78  27  11 

9804 

16 

Spica 

W. 

81  32  53 

8314 

83  18  32 

9997 

85    4  36 

9979 

86  51    6 

9983 

Antares 

W. 

35  39  21 

9395 

37  24  44 

9308 

39  10  35 

9987 

40  56  54 

9968 

Fomalhaut 

E. 

50  12  48 

9607 

48  34    2 

9607 

46  55  17 

9610 

45  16  35 

9615 

a  Pegasi 
a  Arietis 

E. 

70  32  46 

9759 

68  57  15 

9746 

67  21  36 

9741 

65  45  51 

9738 

E. 

112  24  42 

9400 

110  41  20 

9369 

108  57  30 

9368 

107  13  11 

9350 

17 

Spica 

W. 

95  49  39 

9184 

97  38  30 

9170 

99  27  43 

9157 

101  17  16 

9143 

Antares 

W. 

49  55    7 

9163 

51  44    0 

9189 

5:3  33  15 

9153 

55  22  53 

9139 

Fomalhaut 

E. 

37    6  39 

9705 

35  30    6 

9741 

33  54  21 

9786 

32  19  35 

9:49 

a  Pegasi 
a  Arietis 

E. 

57  46  53 

9754 

56  11  25 

9765 

54  36  11 

9779 

53     1  16 

9798   ; 

E. 

98  25    3 

9965 

96  38  12 

9950 

94  50  59 

9936 

93    3  25 

9993   ; 

18 

Spica 

W. 

110  29  42 

9087 

112  21     1 

9078 

114  12  34 

9070 

116    4  20 

9083 

Au  tares 

W. 

64  36    2 

9079 

66  27  34 

9068 

68  19  21 

9059 

70  11  23 

3051 

a  Pegasi 
a  Anetis 

E. 

45  14  44 

9986 

43  43  49 

3091 

42  14    2 

3084 

40  45  33 

3156 

E. 

84    0  48 

9165 

82  11  28 

9156 

80  21  54 

9146 

78  32    8 

9141 

Aldebaran 

E. 

114  28    9 

9008 

1 12  ;i7    3 

9085 

110  45  40 

9075 

108  54    2 

9086 

19 

Spica 

W. 

125  25  45 

9095 

127  18  24 

9033 

129  11     7 

9031 

131     3  53 

3031 

Aiitares 

W. 

79  34  30 

9019 

81  27  35 

9014 

83  20  47 

9011 

85  14    4 

9000 

a  Arietis 

E. 

69  21     7 

9190 

67  30  39 

9110 

65  40    9 

9190 

6:3  49  40 

9191 

Aldebaran 

E. 

99  32  51 

9033 

97  40    8 

9099 

95  47  19 

9096 

93  54  25 

9033 

20 

Autares 

W. 

94  41     7 

9007 

96  34  31 

9000 

98  27  51 

9019 

100  21     7 

9015 

a  AquilaB 

W. 

53  39  38 

3347 

55    2  55 

3987 

56  27  22 

3934 

57  52  51 

3187 

a  Arietis 

E. 

54  38  24 

9147 

52  48  37 

9157 

50  59    4 

9168 

49    9  48 

9161 

Aldebaran 

E. 

84  29  14 

9091 

82  36  13 

9094 

80  43  16 

9096 

78  50  23 

9030 

21 

Antares 

W. 

109  45  44 

9043 

111  38  11 

9059 

113  30  25 

9060 

1 15  22  27 

9068 

a  AquilfB 

W. 

65  12  22 

3095 

66  42    4 

3004 

68  12  12 

9967 

69  42  41 

9973   , 

Fomalhaut 

W. 

30  23  46 

9786 

31  58  58 

9701 

»}  35  37 

9646 

35  13  29 

9609 

a  Arietis 

E. 

40    9  29 

9981 

38  23    2 

9310 

36  37  17 

3343 

34  52  20 

9380 

Aldebaran 

E. 

69  27  50 

9081 

67  35  50 

9088 

65  44    2 

9077 

63  52  27 

9087 

Pollux 

E. 

113  31  12 

9038 

111  38  37 

9045 

109  46  13 

9053 

107  54     1 

9061    1 

« 

Antares 

W. 

124  38  50 

9199 

126  29  15 

3134 

128  19  22 

9147 

130    9    9 

9189 

a  Aquile 

W. 

77  18  18 

9944 

78  49  41 

9045 

80  21     3 

9948 

81  52  21 

9954 

Fomalhaut 

W. 

43  34  45 

9478 

45  16  29 

9467 

46  58  29 

9459 

48  40  40 

9453 

Aldebaran 

E. 

54  38  39 

9145 

52  48  49 

9150 

50  59  19 

9173 

49  10  11 

9188 

Pollux 

E. 

98  36  36 

9113 

96  45  56 

9194 

94  55  33 

9136 

93    5  29 

9148 

Son 

£. 

135  57  45 

9436 

134  15     1 

9445 

132  32  31 

9457 

130  50  17 

9468 

144 


AUGUST,  1891. 


XVII. 


GREENWICH  MEAN  TIME. 

LUNAR  DISTANCKR. 

1 

Name  and  Direetion 
of  Ol^ect. 

Noon. 

P.L. 
of 
Dlflf. 

mil. 

P.L. 

of 

Diff. 

Vlh 

P.L. 
of 

Diff. 

S880 

IXii. 

P.L. 

of 

23 

a  Aquilse 

W. 

83  23  32 

9961 

0        /        n 

84  54  34 

9969 

86'  25  26 

87  56    4 

sm 

Fomalhaiit 

W. 

50  22  59 

9450 

52    5  22 

9449 

53  47  47 

9450 

55  30  10 

9453 

a  Pegasi 

w. 

36  16  40 

3497 

37  37    8 

3404 

38  59  20 

3394 

40  23    4 

3955 

Ald«bai-an 

E. 

47  21  25 

9904 

45  33    3 

9990 

43  45    5 

9937 

41  57  33 

9956 

Pollux 

E. 

91   15  44 

9169 

89  26  19 

9174 

87  37  13 

9188 

85  48  28 

9909 

Vends 

E. 

122    8     1 

9555 

120  28    4 

9569 

118  48  26 

9583 

117    9    8 

9598 

Sun 

E. 

129    8  19 

9491 

127  26  39 

9494 

125  45  18 

9508 

124    4  16 

9599 

24 

a  Aquilae 

W. 

95  24  47 

3076 

96  5:3  26 

9008 

98  21  38 

3191 

99  49  22 

3145 

Fomalhaiit 

W. 

64    0  34 

9485 

65  42    9 

9494 

67  23  30 

9504 

69    4  37 

9515 

a  Pegas] 
Aldebaran 

W. 

47  38  25 

3039 

49    7  49 

3014 

50  37  44 

9993 

52    8    5 

99n 

E. 

;i3    6  56 

9359 

31  22  23 

9384 

29  38  25 

9411 

27  55    6 

9440 

Pollux 

E. 

76  50    5 

9977 

75    3  31 

9991 

73  17  19 

9307 

71  31  30 

9393 

Sun 

E. 

115  44    8 

9588 

114     5  10 

9613 

112  26  33 

9699 

110  48  ]8 

9040 

25 

a  Aquiles 

W. 

107    0    8 

3991 

108  24  30 

3395 

109  48  13 

3361 

111  11  14 

3390 

Fomalhaut 

W. 

77  26  11 

9f>77 

79    5  37 

9591 

80  44  44 

9605 

82  23  32 

9619 

a  Pegasi 

W. 

59  43  50 

9933 

61   15  24 

9934 

62  47    0 

9934 

64  18  36 

9S35 

, 

Pollux 

E. 

62  48  10 

9403 

61     4  39 

9418 

59  21  30 

9435 

57  38  45 

9450 

Sun 

E. 

102  42  37 

9799 

lot     6  36 

9746 

99  30  57 

9763 

97  55  40 

9780 

26 

Fomalhaut 

W. 

90  32  35 

9695 

92    9  22 

9710 

93  45  49 

9796 

95  21  54 

9741 

a  Pe^i 

W. 

71  55  40 

9959 

73  26  44 

9967 

74  57  38 

9975 

76  28  22 

9964 

a  Arietis 

W. 

28  18    3 

9969 

29  49    3 

9935 

31  20  38 

9913 

32  52  40 

9897 

Pollux 

E. 

49  10  35 

9r):K} 

47  30    3 

9545 

45  49  53 

9561 

44  10    4 

9877 

Sun 

E. 

90    4  46 

9869 

88  31  39 

9880 

86  58  54 

9896 

85  26  30 

9919 

27 

Fomalhaut 

W. 

10:3  17    8 

9^90 

104  51     7 

9838 

106  24  45 

9a«>5 

107  58     1 

1 
9873 

a  Pegasi 

W. 

83  59     1 

3037 

85  28  28 

3048 

86  57  41 

3060 

88  26  39 

3073 

a  Arietis 

W. 

40  3(5  32 

9864 

42    9  37 

9864 

43  42  42 

9866 

45  15  45 

9807 

Pollux 

£. 

35  56  17 

9659 

34   18  33 

9668 

32  41  10 

9683 

31     4    7 

9608 

Sun 

E. 

77  49  29 

99t?9 

76  19    3 

3005 

74  48  56 

3019 

73  19    7 

3034 

28 

FoHialhaut 

W. 

115  38  53 

9959 

117    9  57 

9977 

118  40  38 

9996 

120  10  56 

3014 

a  Pegasi 
a  Arietis 

W. 

95  47  27 

3149 

97  14  46 

3156 

98  41  48 

3171 

100    8  32 

3187 

W. 

52  59  57 

9890 

54  32  21) 

9896 

56    4  53 

9909 

57  37    9 

9909 

Aldebaran 

W. 

22    7  18 

9909 

23  39  2<) 

9901 

25  11  43 

9898 

26  44    5 

9894  , 

Sun 

E. 

65  54  28 

3104 

64  26  23 

3118 

62  58  35 

3130 

61  31    2 

3143 

29 

a  Pegasi 
a  Arietis 

W. 

107  17  2(i 

3970 

108  42  13 

3988 

no    6  39 

3306 

111  30  44 

3395 

W. 

65  16  19 

9943 

6()  47  43 

9951 

68  18  57 

9958 

69  50    2 

9965 

Aldebarau 

W. 

34  26    5 

9904 

35  58  19 

9908 

37  J30  28 

9913 

39    230 

9918  , 

Sun 

E. 

54  17    4 

3904 

52  51     0 

3916 

51  25  10 

3997 

49  59  33 

1 
3939  1 

SO 

a  Arietis 

W. 

77  23  16 

3001 

78  53  28 

3008 

80  23  31 

3014 

81  53  26 

3091    1 

Aldebaran 

W. 

46  40  59 

9946 

48  12  19 

9959 

49  43  32 

9958 

51   14  37 

S964 

Sun 

E. 

42  54  46 

3-294 

41  30  27 

3304 

40    6  20 

3315 

38  42  26 

3396 

31 

o  Arietis 

W. 

89  20  56 

3054 

90  50    4 

3060 

92  19    3 

3006 

93  47  54 

3073 

Aldebaran 

W. 

58  48  16 

9999 

60  18  39 

9997 

61  48  55 

3009 

63  19    5 

3008 

Pollux 

W. 

14  39  24 

3098 

16    9    2 

3096 

17  38  43 

3093 

19    8  27 

3099 

Sun    . 

E. 

31  46    4 

3389 

30  23  27 

3393 

29     1     3 

3406 

27  38  53 

3490 
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GBBENWIOH  MEAN  TDiB. 

HJNAE  DISTANCES. 

k 

Name  and  Direction 
of  Obleot 

Midnight 

P.L. 
of 

XVii. 

P.L. 
of 

XVIIIb. 

P.L. 
of 

XXIh. 

P.L. 
of 

1" 

vm.   ^^v^^n^v* 

Diff. 

DUr. 

Diff. 

Diff. 

23 

aAquilie 

W. 

8S>26  27 

3005 

90  56  33 

3099 

92  26  19 

3030 

93  55  44 

3056 

Fomalhaiit 

W. 

57  12  30 

8457 

58  54  44 

9469 

60  36  50 

9460 

62  18  47 

9476 

a  Pegasi 

w. 

41  48    6 

3197 

43  14  21 

3147 

44  41  34 

3105 

46    9  38 

3068 

Aldebaran 

E. 

40  10  28 

9974 

38  23  50 

9994 

36  37  41 

9315 

34  52    3 

9336 

Pollux 

E. 

84    0    4 

9917 

82  12    2 

9931 

80  24  21 

9946 

78  37    2 

9961 

Venhs 

E. 

115  30  10 

9613 

113  51  33 

9699 

112  13  17 

9645 

110  35  23 

9661 

SUK 

E. 

122  23  34 

9536 

120  43  11 

9551 

119    3    9 

9566 

117  23  28 

9589 

24 

a  Aquilie 

W. 

101  16  37 

3171 

102  43  21 

3198 

104    9  32 

3998 

105  35    8 

3959 

Fomalhaut 

W. 

70  45  2i> 

9597 

72  26    5 

9538 

74    6  25 

9551 

75  46  27 

9564 

a  Pegasi 
Aldebaran 

W. 

53  38  47 

9963 

55    9  46 

9953 

56  40  58 

9945 

58  12  20 

9939 

E. 

26  12  28 

9479 

24  30  35 

9508 

22  49  a3 

9548 

21    9  26 

9594 

Pollux 

E. 

69  46    4 

9339 

68     1     1 

9355 

66  16  21 

9371 

64  32    4 

9387 

Sun 

E. 

109  10  25 

9669 

107  32  54 

9679 

105  55  46 

9695 

104  19    0 

9713 

25 

a  Aquilie 

W. 

112  33  32 

3438 

113  55    5 

3480 

115  15  51 

3595 

1 16  35  48 

3571 

Fomalhaut 

W. 

84    2     I 

9634 

85  40  10 

9649 

87  17  59 

9664 

88  55  27 

9679 

aPeinai 

W. 

65  50  11 

9938 

67  21  42 

9949 

68  53    8 

9946 

70  24  28 

9953 

Pollux 

E. 

55  56  22 

9467 

54  14  22 

9489 

52  32  44 

9499 

50  51  29 

9514 

Sun 

E. 

96  20  46 

9797 

94  46  14 

9813 

93  12    3 

9830 

91  38  14 

9846 

26 

Fomalhaut 

W. 

m  57  39 

9757 

98  33    3 

9773 

100    8    6 

9789 

101  42  48 

9806 

aPe^i 

W. 

77  58  55 

9993 

79  29  16 

3004 

80  59  24 

3014 

82  29  19 

3095 

a  Anetis 

W. 

34  25    3 

9884 

35  57  42 

9876 

37  30  32 

9869 

39    3  30 

9866 

Polh« 

E. 

42  30  37 

9591 

40  51  30 

9607 

39  12  45 

9093 

37  34  21 

9638 

Saw 

E. 

83  54  26 

9997 

82  22  42 

9943 

80  51  18 

9059 

79  20  14 

9974 

27 

Fomalhaut 

VV. 

109  30  55 

9890 

111     3  27 

9906 

112  35  38 

9994 

114    7  27 

9949 

aPe^si 

W. 

89  55  21 

3087 

91  23  47 

3100 

92  51  57 

3114 

94  19  50 

3197 

a  Anetis 

W. 

46  48  46 

9871 

48  21  42 

9875 

49  54  ;« 

9880 

51  27  18 

9884 

Pollux 

E. 

29  27  24 

9713 

27  51     1 

9798 

26  14  58 

9744 

24  39  16 

9759 

Sun 

E. 

71  49  36 

3048 

70  20  23 

3069 

68  51  27 

3OT7 

67  22  49 

3091 

28 

Fomalhaut 

W. 

121  40  51 

3034 

123  10  21 

3054 

124  39  27 

3075 

126    8    7 

3096 

a  Pegnsi 
a  Arietis 

W. 

101  34  57 

3909 

103     1     4 

3919 

104  26  51 

105  52  19 

3953 

W. 

59    9  16 

9916 

60  41   15 

9993 

62  13    5 

8030 

63  44  46 

9938 

Aldebaran 

W. 

28  16  31 

3894 

29  48  57 

9894 

31  21  23 

9807 

32  53  46 

9900 

Sun 

E. 

60    3  44 

9155 

58  36  41 

3168 

57    9  54 

3181 

55  43  22 

3193 

29 

a  Pegasi 
a  Anetis 

W. 

112  54  26 

3345 

114  17  45 

3365 

115  40  41 

3387 

117    3  12 

3410 

W. 

71  20  59 

9979 

72  51  47 

9979 

74  22  26 

9987 

75  52  55 

9993 

Aldebaran 

w. 

40  34  26 

9994 

42    6  15 

9999 

43  37  57 

9935 

45    9  32 

9941 

Sun 

E. 

48  34  10 

3949 

47    8  59 

3961 

45  44    2 

3979 

44  19  18 

3989 

30 

a  Arietis 

W. 

83  23  13 

3097 

84  52  52 

3034 

86  22  22 

3041 

87  51  44 

3047 

Aldebaran 

W. 

52  45  35 

9969 

54  16  26 

9975 

55  47  10 

9981 

57  17  46 

9986 

Sun 

E. 

37  18  45 

3337 

35  55  16 

3347 

34  31  59 

3358 

33    8  55 

3370 

31 

a  Arietis 

W. 

95  16  37 

3078 

96  45  13 

3085 

98  13  41 

3091 

99  42    I 

3097 

Aldebaran 

W. 

64  49    8 

3013 

6(»  19    5 

3018 

67  48  56 

3099 

69  18  41 

3097 

Pollux 

W. 

20  38  13 

3099 

22    7  59 

3099 

23  37  45 

3099 

25    7  30 

9085 

Sun 

E. 

26  16  59 

3434 

24  55  21 

3450 

23  34     1 

3467 

22  13    1 

3486 

10 
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I. 


AT  GREENWICH  APPARENT  NOON. 

THE  SUN'S 

1 

o 

1 

1 
1 

O 

1 

Sidereal 
Time  of 
Semi- 
diamet«r 
Passing 
Heridian 

Bquatioti  of 

Time, 

to  be 
Subtracted 

from 
Apparent 

Time. 

0    3^93 
0  22.80 
0  41.94 

Diff.  foi 
1  Hour. 

Appwent 

Bight  AMOMiOD. 

Diff.  for 
1  Hour. 

Apparent 
Declination. 

Diff.  for 
1  Hour. 

Seiui- 
diameter. 

Tues. 
Wed. 
Thur. 

1 

2 
3 

h     m       • 

10  41  23.07 
10  45     0  71 
10  48  38.07 

9.074 
9.062 
9.051 

N.  8  18.   9.5 
7  56  18.6 
7  34  20.0 

n 

-54.45 
54.78 
55.10 

15  53.59 
15  53.82 
15  54.05 

64!41 
64.36 
64.32 

0.781 
0.793 
0.804 

Frid. 

Sat. 

SUN. 

4 

5 
6 

10  52  15.17 
10  55  52.02 
10  59  28.63 

9.040 
9.030 
9.021 

7  12  13.9 
6  50    0.8 
6  27  40.9 

-55.40 
55.69 
.5o.0<5 

15  54.29 
15  54.53 
15  54.77 

64.28 
64.25 
64.22 

1     1.34 
1  20.98 
1  40.87 

0.615 
0.825 
0.834 

Mon. 
Tues. 
Wed. 

7 
8 
9 

11     3    5.02 
11     6  41.21 
11   10  17.21 

9.012 
9.004 
8.996 

6     5  14.7 
5  42  42.6 
5  20     4.8 

-56.22 
56.46 
56.69 

15  55.02 
15  55.27 
15  55.53 

64.19 
64.16 
64.14 

2    0.99 
2  21.29 
2  41.79 

0.843 
0.851 
0.859 

Thur. 

Frid. 

Sat. 

10 
11 
12 

11   13  53.03 
11  17  28.71 
11  21     4.26 

8.990 
8.984 
8.979 

4  57  21.7 
4  34  33.6 
4  11  40.8 

-56.90 
57.10 
57.28 

15  55.78 
15  56.04 
15  56.30 

64.12 
64.10 
64.08 

3    2.46 
3  23.28 
3  44.24 

0.865 
0.871 
0.876 

SUN. 

Mon. 

Tues. 

13 
14 
15 

11  24  39.69 
11  28  15.03 
1]  31  50.30 

8.975 
8.972 
8.969 

3  48  43.7 
3  25  42.7 
3    2  38.1 

-57.45 
57.61 
57.76 

15  56.56 
15  56.82 
15  57.09 

64.07 
64.06 
64.05 

4     5.30 
4  26.45 
4  47.67 

0.880 
0.883 
0.886 

Wed. 
Thur. 
Frid. 

16 
17 
16 

11  B5  25.52 
11  39    0.72 
11  42  35  92 

8.968 
8.968 
8.968 

2  39  30.1 
2  16  19.1 
1  53     5.4 

-67.89 
58.01 
68.12 

15  57.35 
15  57.61 
15  57.87 

64.05 
64.05 
64.05 

5     8.95 
5  30.24 
5  51.54 

0.887 
0.888 
0.887 

Sat. 

SUN. 

Mon. 

19 
20 
21 

11  46  11.15 
11  49  46.42 
11  53  21.76 

8.969 
8.972 
8.975 

1  29  49.3 
1     6  31.0 
0  43  11.0 

-58.21 
58.29 
58.36 

15  58.14 
15  58.40 
15  58.67 

64.06 
64.07 
64.08 

6  12.81 
6  34.04 
6  55.19 

0.886 
0.883 
0.880 

Ill 

22 
23 
24 

11  56  57.20 

12  0  32.76 
12     4     8  46 

8.979 
8.984 
8.991 

N.  0  19  49.5 

S.    0     3  33.2 

0  26  56.7 

-58.42 
58.46 

68.49 

15  58.93 
15  59.20 
15  59.46 

64.09 
64.11 
64.13 

7  16.25 
7  37.18 
7  57.98 

0.876 
0.871 
0.864 

Frid. 

Sat. 

SUN. 

25 
26 
27 

12     7  44.31 
12  11  20.35 
12  14  56.60 

8.998 
9.006 
9.015 

0  50  20.7 

1  13  44.9 
1  37     8.9 

-58.50 
58.50 
58.49 

15  59.73 

16  0.00 
16     0.27 

64.15 
64.17 
64.20 

8  18.61 
8  39.07 
8  59.32 

0.857 
0.849 
0.840 

Mon. 
Tues. 
Wed. 

28 
29 
30 

12  18  33.07 
12  22     9.78 
12  25  46.75 

9.025 
9.035 
9.046 

2     0  32.5 
2  23  55.2 
2  47  16.7 

-58.46 
58.41 
58.35 

16     0.54 
16     0.81 
16     1.08 

64.23 
64.27 
64.31 

9  19.35 
9  39.13 
9  58.66 

0.830 
0.820 
0.809 

Thur. 

31 

12  29  24.00 

9.058 

S.    3  10  36.6 

-58.28 

16     1.35 

64.35 

10  17.91 

0.797 

NOTB.— The 
The 
■oat 

mean  timu  of  semi 
Rifm  -    prefixed  to 
li  declinatioDS,  incr 

diameter  ] 
the  hour 
easing. 

passing  may  be  found  by  sul 
ly  change  of  declination  ind 

^tracting  0M8 
icates  that  noi 

ftom  the 
>tli  declin 

sidereal  time, 
ations  are  deoi 

reasing; 

II. 
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AT  GREENWICH  MEAN  NOON.                                         i 

THE  SUN'S 

1 

«^ 

o 

1 

1 

1 

's 

1 

Bqnatdon  of 

Time, 

to  be 

Added  to 

Mean  Time. 

Dltt  for 
1  Hoar. 

SldAieal 

Time. 

or 

Right  Asoeiwion 

of 

Mean  San. 

Apparent 
Bight  Ascension. 

Dlfllfoi 
1  Hour. 

Apparent 
Deolination. 

Diiffor 
1  Hoar. 

1  Tues. 

1  Wed. 

Thur. 

1 

2 
3 

)l        Ul          8 

10  41  23.08 
10  45     0.76 
10  48  38.17 

9.076 
9.064 
9.053 

N.    8*  18     9.4 
7  56  18.2 
7  34  19.3 

-54'.46 
54.79 
55.11 

m       B 

0    3.93 
0  22.80 
0  41.94 

0.781 
0.793 
0.804 

h      m       s 

10  41  27.01 
10  45  23.56 
10  49  20.11 

Frid. 

Sat. 

SUN. 

4 
5 
6 

10  52   15.32 
10  55  52.22 
10  59  28.88 

9.04'i 
9.032 
9.023 

7  12  12.9 
6  49  59.5 
6  27  39.3 

-55.41 
55.70 
55.97 

1     1.35 
1  21.00 
1  40.89 

0.815 
0.825 
0.834 

10  53  16.67 

10  57  13.22 

11  1     9.77 

Mon. 
Tues. 
Wed. 

7 
8 
9 

11     3     5.32 
11     6  41.56 
11   10  17.61 

9.014 
9.006 
8.998 

6     5  12.8 
5  42  40.3 
5  20     2.2 

-56.23 
56.47 
56.70 

2     1.00 
2  21.32 
2  41.83 

0.843 
0.851 
0.859 

11     5     6.32 
11     9     2.88 
11   12  59.44 

Thur. 
Frid. 
Sat. 

10 
11 
12 

11   13  53.48 
11    17  29.21 
11  21     4.81 

8.992 
8.986 
8.981 

4  57  18.8 
4  34  30.4 
4  11  37.3 

-56.91 
57.11 
57.30 

3    2.51 
3  23.33 
3  44.29 

0.865 
0.871 
0.876 

11   16  55.99 
11  20  52.54 
11  24  49.10 

SUN. 

Mon. 

Tues. 

13 
14 
15 

11  24  40.29 
11  28  1^69 
11  31  51.01 

8.977 
8.974 
8.971 

3  48  39.9 
3  25  38.5 
3    2  33.5 

-57.47 
5^63 
57.78 

4    5.36 
4  26.51 
4  47.74 

0.880 
0.883 
0.886 

11  28  45.65 
11  32  42.20 
11  36  88.75 

Wed. 
Thur. 
Frid. 

16 
17 
18 

1 1  35  26.29 
11  39     1.54 
11  42  36.79 

8.970 
8.970 
8.970 

2  39  25.2 
2  16  13.8 
1  52  59.7 

-57.91 
58.03 
58.14 

5    9.02 
5  30.32 
5  51.62 

0.887 
0.888 
0.887 

11  40  35.31 
11  44  31.86 
11  48  28.41 

Sut. 

SUN. 

Mon. 

19 
20 
21 

11  46  12  07 
11  49  47.39 
11  53  22.79 

8.971 
8.974 
8.977 

1  29  43.3 
1     6  24.7 
0  43     4.3 

-68.23 
58.31 
58.38 

6  12.90 
6  34.13 
6  55.29 

0.886 
0.883 
0.880 

11  52  24.97 

11  56  21.52 

12  0  18.08 

Tues. 
Wed. 
Thur. 

22 
23 
24 

11  56  58.28 

12  0  33.89 
12     4     9.65 

8.981 
8.986 
8.993 

N.    0  19  42.5 

S.     0     3  40.6 

0  27     4.5 

-58.44 
58.48 
58.51 

7  16,35 
7  37.29 
7  58.09 

0.876 
0.871 
0.864 

12     4  14.63 
12    8  11.18 
12  12    7.74 

Frid. 
Sut. 

SUN. 

25 
26 
27 

12     7  45.56 
12  11  2J.65 
12  14  57.95 

9.000 
9.008 
9.017 

0  50  28.8 

1  13  53.3 
1  37  17.7 

-58.52 
58.52 
58.51 

8  18.73 
8  39.19 
8  59.44 

0.857 
0.849 
0.840 

12  16    4.29 
12  20    0.84 
12  23  57.39 

Mon. 
Tues. 
Wed. 

28 
29 
30 

12   18  34.47 
12  22  11.24 
12  25  48.26 

9.027 
9.037 
9.048 

2     0  41.6 
2  24     4.6 
2  4-/  26.4 

-58.48 
58.43 
58.37 

9  19.47 
9  39.26 
9  58.79 

0.830 
0.820 
0.809 

12  27  53.94 
12  31  50.50 
12  35  47.05 

Thur. 

31 

12  29  25.56 

9.060 

S.     3  10  46.6 

-58.30 

10  18.04 

0.797 

12  39  43.60 

fform.- 

The 
Th« 
arid 

«eniidiameter  for  me 
sifrn  —  preiixod  to  t 
ecrnuflin^;  south  dr 

an  noon  nr 
[le  hourly 
'c1ination« 

lay  be  aesamed  the  same  as  tht 
change  of  declination  indicates 
^  increasing;. 

a  for  apparent!] 
that  north  decii 

LOon. 
[nations 

Diff.  for  1  Hoar, 
-|-9».8565. 
(Table  HI.) 
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III. 


AT  GREENWICH  MEAN  NOON. 

5 

S 

i 

THK  SUN'S 

1 

1 

St 

e 

1 

TRUE  LONGITUDE. 

Diff.  for 
1  Hour. 

LATITUDE 

Logarithm 

of  the 

Badias  Vector 

of  the 

Earth. 

Diff.  for 
1  Hoor. 

Mean  Time 

of 

Sidereal  Noon. 

A 

V 

1 

2 
3 

244 
245 
246 

158  44    2.7 

159  42  11.1 

160  40  21.3 

43  43A 
41  51.4 
40     1.5 

M5!:ii 
I45.:J9 

145.46 

+  0^54 
0.56 
0.55 

0.0038131 
0.0037086 
0.0036024 

-43.3 
43.9 
44.0 

b      m       a 
13  16  22.17 
13  12  26.26 
13    8  30.36 

i    4 
5 
6 

247 

248 
249 

161  38  33.2 

162  36  46.7 

163  35     1.9 

38  13.3 
36  26.7 
34  41.8 

145.53 
145.60 
145.67 

+  0.51 
0.44 
0.34 

0.0034945 
0.0033850 
0.0032740 

-45.2 

45.9 
46.5 

13     4  34.45 
13     0  38.54 
12  56  42.63 

7 
8 
9 

250 
251 
252 

164  33  18.7 

165  31  37.1 

166  29  57.1 

32  58.5 
31   16.8 
29  36.7 

145.73 
145.80 
145.86 

+  0.22 
+  0.08 
-  0.05 

0.0031614 
0.0030475 
0.0029322 

-47.2 

47.8 
48.3 

12  52  46.72  ' 
12  48  50.82 
12  44  54.91 

10 
11 
12 

253 
254 
255 

167  28  18.6 

168  26  41.6 

169  25    6.2 

27  58.1 
26  21.0 
24  45.4 

145.93 
145.99 
146.06 

-0.18 
0.30 
0.41 

0.0028158 
0.0026985 
0.0025805 

-48.7 
49.0 
49.3 

12  40  59.00 
12  37     3.10  1 
12  33    7.20 

13 
14 

15 

256 
257 
258 

170  23  32.4 

171  22    0.3 

172  20  29.9 

23  11.5 
21  39.3 

20    8.8 

146.13 
1 46.20 
146.87 

-0.51 
0.58 
0.62 

0.0024618 
0.0023427 
0.0022233 

-49.5 
49.7 
49.8 

12  29  11.29 
12  25  15.38 
12  21   19.47 

16 
17 
18 

259 
260 
261 

173  19     1.3 

174  17  34.4 

175  16    9.3 

18  40.1 
17  13.1 
15  47.9 

146.34 
146.42 
146.40 

-  0.63 
0.61 
0.56 

0.0021036 
0.0019839 
0.0018642 

-49.8 
49.9 
49.9 

12  17  23.56 
12  13  27.65 
12     9  31.74 

19 
20 
21 

262 
263 
264 

176  14  46.1 

177  13  25.0 

178  12     6.1 

14  24.6 
13     3.4 
11  44.4 

146.57 
146.66 
146.75 

-  0.48 
0.38 
0.26 

0.0017444 
0.0016246 
0.0015048 

-49.9 
49.9 
49.9 

12     5  35.84 
12     1  39.93 
11  57  44.02 

22 
23 
24 

265 
266 
267 

179  10  49.3 

180  9  34.7 

181  8  22.3 

10  27.5 
9  12.8 
8     0.3 

146.84 
146.94 
147.03 

-  0.13 

0.00 

+  0.14 

0.0013850 
0.0012652 
0.0011452 

-49.9 
49.9 
50.0 

11  53  48.11  : 
11  49  52.21   i 
11  45  56.31   i 

25 
26 
27 

268 
269 
270 

182  7  12.1 

183  6     4.2 

184  4  58.7 

6  50.0 
5  42.0 
4  36.4 

147.12 
147.21 
147.31 

+  0.25 
0.35 
0.43 

0.0010249 
0.0009043 
0.0007832 

-50.2 
50.4 
50.6 

11  42     0.40 
11  :i8     4.49  1 
11  34     8.5S 

28 
29 
30 

271 
272 
273 

185  3  55.5 

186  2  54.5 

187  1  55.7 

3  33.1 
2  32.0 
1  33.1 

147.40 
147.50 
147.59 

+  0.49 
0.51 
0.50 

0.0006616 
0.0005394 
0.0004164 

-50.8 
51.1 
51.4 

11  30  12.68 
11  26  16.77 
11  22  20.86 

31 

274 

188     0  59.1 

0  36.4 

147.68 

+  0.46 

0.0002928 

-51.7 

11   18  24.96 

JfOT 

B— Tbe 
the 

Darabors  in  oolumn 
mean  eqainox  of  Jw 

A  oorrespond 
Duary  (H.O. 

to  the  in 

le  eqninox  of  t 

he  date;  in  oolai 

nnX',to 

DifC  for  1  Hour, 
—  9«.8296. 
^       (Table  U.) 

lY. 
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GEEENWIOH  MEAN  TIME, 

4 

THE  MOON'S 

1 

1 

1 

SSmDIAinCTKR. 

HORIZONTAI 

.  PARALLAX. 

UPPER  TRANSIT. 

AGS. 

Noon. 

Midnight. 

Noon. 

Diff.  for 
1  Hoor. 

Hldnight. 

DIff.  for 
1  Hour. 

Meridian  of 
Greenwich. 

Diff.  for 
1  Hoor. 

Noon. 

1 

2 
3 

14  51.'5 
14  47.4 
14  44.8 

14  49!3 
14  45.9 
14  44.0 

54  25!o 
54  10.1 
54    0.4 

// 
-0.73 

0.58 

0.30 

54  16  9 
54     4.6 
53  57.5 

-0.68 

0.41 

-0.19 

h      in 

23  31.1 

6 
0  13.6 

m 
1.88 

1.73 

d 
27.8 

28.8 
0.2 

4 
5 
6 

14  43.6 
14  43.9 
14  45.8 

14  43.5 
14  44.6 
14  47.6 

53  55.9 

53  57.0 

54  4.3 

-0.08 

+0.18 

0.46 

53  55.7 

53  59.8 

54  10.6 

+0.05 
0.31 
0.60 

0  54.3 

1  34.0 

2  13.6 

1.67 
1.65 
1.66 

1.2 
2.2 
3.2 

7 
8 
9 

14  49.7 

14  55.7 

15  3.9 

14  52.5 

14  59.5 

15  8.9 

54  18.6 

54  40  6 

55  10.7 

+0.76 
1.09 
1.44 

54  28.6 

54  54.6 

55  29.0 

+0.98 
1.86 
1.68 

2  54.0 

3  36.4 

4  21.6 

1.78 
1.88 
1.96 

4.2 
5.2 
6.2 

10 
11 
12 

15  14.5 
15  27.1 
15  41.5 

15  20.5 
15  34.1 
15  49.2 

55  49.4 

56  35.9 

57  28.9 

+  1.79 
8.09 
8.31 

56  11.7 

57  1.7 
57  57.1 

+1.94 
8.81 
8.38 

5  10.4 

6  3.3 

7  0.0 

8.18 
8.88 
8.48 

7.2 
8.2 
9.2 

13 
14 
15 

15  57.1 

16  12.6 
16  26.7 

16    4.9 
16  19.9 
16  32.8 

58  25.9 

59  22.8 

60  14.8 

+8.40 
8.30 
1.98 

58  54.6 

59  49.8 

60  37.2 

+8.38 
8.17 
1.73 

7  59.3 

8  59.4 

9  58.5 

8.49 

8.48 

.      8.48 

10.2 
11.2 
12.2 

16 
17 
18 

16  38.0 
16  44.8 
16  46.3 

16  42.0 
16  46.3 
16  45.0 

60  56.1 

61  21.3 
61  26.9 

+  1.41 
+0.66 
-0.80 

61   10.9 
61  26.6 
61  22.0 

+1.06 
+0.84 
-0.68 

10  55.5 

11  50.2 

12  43.3 

8.33 
8.85 
8.19 

13.2 
14.2 
15.2 

19 
20 
21 

16  42.3 
16  33.4 
16  20.7 

16  38.4 
16  27.4 
16  13.4 

61  12.1 
60  39.2 
59  52.6 

-1.08 
1.69 
8.14 

60  57.7 
60  17:13 
59  26.0 

-1.38 
1.95 
8.88 

13  35.6 

14  28.3 

15  22.0 

8.19 
8.88 
8.86 

16.2 
17.2 
18.2 

22 
23 
24 

16    5.8 
15  50.2 
15  35.2 

15  58.0 
15  42.6 
15  28.2 

58  58.0 
58    0.8 
57     5.7 

-8.36 
8.36 
8.81 

58  29.4 
57  32.8 
56  39.9 

-8.39 
8.30 
8.09 

16  17.0 

17  12.9 

18  8.8 

.  8.31 
8.33 
8.30 

19.2 
2Q.2 
21.2 

25 
26 
27 

15  21.6 
15  10.0 
15    0.5 

15  15.5 
15    5.0 
14  56.6 

56  15.7 
55  33.0 
54  58.2 

-1.94 
1.68 
1.88 

55  53.4 
55  14.6 
54  43.9 

-1.79 
1.46 
1.11 

19    3.2 

19  55.2 

20  44.1 

8.88 
8.10 
1.97 

22.2 
23.2 
24.2 

28 
29 
30 

14  53.3 
14  48.2 
14  45.0 

14  50.5 
14  46.4 
14  44.1 

54  31.7 
54  12.9 
54     1.3 

-0.94 
0.63 
0.35 

54  21.4 
54     6.3 
53  57.9 

-0.79 

0.49 

-0.88 

21  29.8 

22  12.8 
22  53.8 

1.85 
1.75 
1.68 

25.2 
26.2 
27.2 

31 

14  43.6 

14  43.5 

53  56.1 

-0.10 

53  55.7 

+0.03 

23  33.7 

1.65 

28.2 
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V. 


GEBBNWIOH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENfilON  AND  DECLINATION. 

Hoar. 

RightAsoension. 

DifElfor 
1  Minute. 

DeoUnation. 

Dlff.  for 
1  Minute. 

Hour. 

RightA«oension. 

DiAfor 
1  Minute. 

Deolinfttion. 

Diftfoi 
1  Mlnate. 

Tl 
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.Y  1. 

THURSDAY  3. 

h     ni     8 

a 

O         t         II 

II 

h     m     8 

8 

O         1         II 

II 

0 

9  29  49.44 

8.0343 

N.I9  58    5.0 

9.615 

0 

11     2  34.62 

1.8443 

N.ll  25  37.8 

11.996 

] 

9  31  51.36 

9.0397 

19  49     1.6 

9.099 

1 

11     4  25.19 

1.8414 

11  13  36.8 

19.037 

2 

9  33  53.00 

9.0950 

19  39  53.2 

9.189 

2 

11     6  15.59 

1.8385 

11     1  33.4 

19.077 

3 

9  35  54.:36 

9.0903 

19  30  39.8 

9.964 

3 

11     8    5.81 

1.8357 

10  49  27.6 

19.116 

4 

9  37  55.44 

9.0157 

19  21  21.5 

9.344 

4 

11     9  55.87 

1.6399 

10  37  19.5 

19.154 

5 

9  39  56.25 

9.0119 

19  11  58.5 

9.493 

5 

11  11  45.76 

1.8309 

10  25    9.1 

19.199 

6 

9  41  56.78 

9.0066 

19    2  30.8 

9.501 

() 

n  13  35.49 

1.8975 

10  12  56.4 

19.930 

7 

9  43  .57.04 

9.0090 

18  52  58.4 

9.579 

7 

|]   15  25.06 

1.8948 

10    0  41.5 

19.966 

8 

9  45  57.02 

1.9974 

18  43  21.3 

9.657 

8 

11   17  14.47 

1.8999 

9  48  24.5 

19.301 

9 

9  47  56.73 

1.9999 

18  as  39.6 

9.733 

9 

It   19    3.73 

1.8197 

9  36    5.4 

19.336 

10 

9  49  56.17 

1.9885 

18  23  .5;).4 

9.808 

10 

1 1  20  52.84 

1.8173 

9  23  44.2 

19.370 

U 

9  51  .55.35 

1.9841 

18  14    2.7 

9.888 

II 

11  22  41.81 

1.8149 

9  11  21.0 

19.409 
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19 
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19 
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20 
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21 
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21 
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1.7937 

7    5  49.3 
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22 
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6  53    7.1 

19.715 

23 
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2;) 
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F 
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Z  4. 
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0 

10  17  21.01 
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N.15  59  41.9 

10.761 

0 

11  46    6.50 

1.7885 

N.  6  27  38.4 

19.769 

1 

10  19  16.62 

1.9948 

15  48  .54.4 

10.839 

1 

1 1  47  53.76 

1.7868 

6  14  52.0 

19.784   ; 

2 

10  21  11.99 

1.9906 

15  38    3.2 

10.883 

2 

11  49  40.92 

1.7859 

6    2    4.3 

19.806 

3 

10  23    7.12 

1.9169 

15  27    8.4 

10.943 

3 

11  51  27.99 

1.7837 

5  49  15.3 

19.897 

4 

10  25    2.02 

1.9131 

15  16  10.1 

11.003 

4 

11  5.3  14.97 

1.7633 
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19.847 

5 

10  26  56.69 

1.9099 

15    5    8.2 

11.060 

.') 

II  55     1.87 

1.7809 

5  23  33.6 

19.866 

6 

10  28  51.12 

1.9054 

14  54    2.9 

11.117 

() 

1 1  56  48.68 

1.7795 

5  10  41.1 
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7 

10  30  45.33 

1.9016 

14  42  54.2 

11.179 

7 

11  58  35.41 

1.7789 

4  57  47.5 

19.009 

8 

10  32  39.31 

1.6978 

14  31  42.2 

11.997 

8 

12    0  22.07 

1.7770 

4  44  52.8 

19.990 

9 

10  34  33.07 

1.8949 

14  20  26.9 

11.983 

9 

12    2    8.65 

1.7758 

4  31  57.1 

19.937 

10 

10  36  26.61 

1.8906 

14    9    8.3 

11.336 

10 

12    3  5.5.17 

1.7747 

4  19    0.4 

13.969 

II 

10  38  19.94 

1.8870 

13  57  46.6 

11.388 

II 

12    5  41.62 

1.7737 

4    6    2.8 

19.967 

12 

10  40  13.05 

1.8834 

13  4(y  21.8 

11.439 

12 

12    7  28.01 

1.7797 

3  53    4.3 

19.989 

13 

10  42    5.95 

1.8799 

13  34  5ii9 

11.490 

13 

12    9  14.34 

1.7717 

3  40    5.0 

19.995 

14 

10  43  58.64 

1.8764 

13  23  23.0 

11.540 

14 

12  II     0.62 

1.7709 

3  27    4.9 

13.008 

15 

10  45  51.12 

1.8730 

13  II  49.1 

11.590 

15 

12  12  46.85 

1.7701 

3  14     4.0 

13.091 

Ui 

10  47  43.40 

1.8697 

13    0  12.2 

11.639 

16 

12  14  33.03 

1.7693 

3     1     2.4 

13.039 

17 

10  49  35.48 

1.8863 

12  48  32.4 

11.686 

17 

12  16  19.17 
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2  48    0.2 

13.043 

18 

10  51  27.35 

1.8099 
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11.739 

18 
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19 
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1.8597 
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11.778 

19 
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1.7674 
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20 
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1.7669 
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21 
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21 
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22 
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22 
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23 
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m 
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24 
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N.ll  25  .S7.8 
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2J 
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13.099 
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GliEBNWIOH  MEAN  TIME. 

THE  MOON'S  BIGHT  ASCENSION  AND  DECLINATION. 

Hoar. 

Difffor 
1  Minute. 

Declination. 

Diif  for 
IMinate. 

Hour. 

Difltfor 
1  Minute. 

Declination. 

Difllfor 
1  Minute. 

1 

SA' 

rURD. 

IT  5. 

MONDAY  7. 
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9.0159 

17  48    0.3 

10J77 

22 

13  50  39.72 

1.8311 

8  40  2:^.0 

13.601 

22 

15  22  18.96 

9.0907 

17  58  20.9 

10.308 

23 

13  52  29.07 

1.8936 

8  52  .58.2 

I3..'>73 

2:^ 

15  24  20.37 

9.0963 

18    8  37.3 

10.637 

24 

13  54  18.58 

1.8966 

S.  9    5  31.7 

19.544 

24 

15  26  22.12 

9.0319 

S.18  18  49.4 

10.166 
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VU. 


GREENWICH  MEAN  TIME. 

THE  MOOITS  RIGHT  ASCENSION  AND  DECLINATION. 

Hoar. 

Difltfor 
1  Minute. 

Declination. 

Diff.  for 
iKinute 

Hour. 

RightAaoension. 

Diftfor 
1  Minute. 

DeoliBAtion. 

our.  for 
iMinnte. 

WEI 

)NBSr 

)AY  9. 

FRIDAY  11. 

h     m      • 

8 

O         t         it 

ti 

h     m      8 

8 

o        /        // 

II 

0 

15  26  22.12 

a.03l9 

S.18  18  49.4 

10.166 

0 

17  10  57.30 

9.3319 

S.24  42  49.6 

8.381 

1 

15  28  24.20 

2.0.375 

18  28  57.2 

10.093 

1 

17  13  17.36 

9.3374 

24  48    8.6 

5J959 

2 

15  30  26.62 

9.0439 

18  39    0.6 

10.019 

2 

17  15  37.79 

9.3437 

24  53  19.8 

5.199 

a 

15  32  29.39 

9.0490 

18  48  59.5 

9.944 

3 

17  17  58.60 

9.3499 

24  58  23.2 

4.991 

4 

15  34  32.50 

9.0548 

18  58  53.8 

9.868 

4 

17  20  19.78 

9.3559 

25    3  18.7 

4.868 

5 

15  36  35.96 

9.0606 

19    8  43.6 

9.799 

5 

17  22  41.31 

9.3618 

25    8    6.2 

4.794 

6 

15  38  39.77 

9.0664 

19  18  28.8 

9.714 

6 

17  25    3.20 

9.3678 

25  12  45.6 

4.588 

7 

15  40  43.93 

9.0793 

19  28    9.3 

9.634 

7 

17  27  2.5.45 

9.3738 

25  17  16.8 

4.459 

8 

15  42  48.45 

9.0789 

19  37  44.9 

9.553 

8 

17  29  48.06 

9.3798 

25  21  39.9 

4.316 

\) 

15  44  53.32 

9.0849 

19  47  1.5.6 

9.471 

9 

17  32  11. a3 

9.3857 

25  25  54.7 

4.177 

JO 

15  46  58.55 

9.0909 

19  56  41.4 

9.389 

10 

17  34  34.:i5 

9.3915 

25  30     1.1 

4.037 

11 

15  49    4.14 

9.0969 

20    (J    2.3 

9.306 

11 

17  36  58.01 

9J»79 

25  33  59.1 

3.897 

P2 

15  51   10.10 

9.1093 

20  15  18.1 

9.991 

12 

17  39  22.02 

9.4030 

25  ;i7  48.7 

3.755 

13 

15  53  16.42 

9.1084 

20  24  28.8 

9.ia<) 

13 

17  41  46.37 

9.4086 

25  41  2<).7 

3.619 

14 

15  55  23.11 

9.1146 

20  a3  34.3 

9.048 

14 

17  44  11.05 

9.4149 

25  45    2.1 

3.467 

15 

15  57  .30.17 

9.1907 

20  42  34.6 

8.960 

15 

17  46  36.07 

9.4197 

25  48  25.8 

3.399 

16 

15  59  37.()0 

9.1969 

20  51  29.5 

8.870 

16 

17  49     1.41 

9.4951 

25  51  40.7 

3.175 

17 

16     1  45.40 

9.1339 

21     0  19.0 

8.780 

17 

17  51  27.08 

9.4305 

25  54  46.8 

3.098 

18 

16    3  5.1.58 

9.1395 

21     9    3.1 

8.688 

18 

17  53  5:5.07 

9.4358 

25  57  44.1 

9.880 

19 

16    6    2.14 

9.1457 

2  J    17  41.6 

8.595 

19 

17  56  19.38 

9.4410 

26    0  32.4 

9.730 

iiO 

16    8  11.07 

9.1590 

21  26  14.5 

8Ji09 

20 

17  58  45.99 

9.4461 

26    3  11.7 

9.579 

21 

16  10  20.38 

9.1583 

21  34  41.8 

8.407 

21 

18     1   12.91 

9.4519 

26    5  41.9 

9.497 

22 

16  12  30.07 

9.1647 

21  43    3.3 

8.310 

22 

18    3  40.13 

9.4569 

26    8    3.0 

9.975 

23 

16  14  40.14 
THl 

9.1711 

S.21  51  19.0 
iY  10. 

6.919 

23 

18    6    7.65 
SAT 

9.4619 

?URD^ 

S.26  10  14.9 
lY  12. 

9.199 

0 

16  16  50.60 

9.1775 

S.21  59  28.8 

&1I3 

0 

18    8  35.47 

9.4660 

S.26  12  17.6 

1JW7 

1 

16  19     1.44 

9.1638 

22    7  32.6 

8.013 

1 

18  11     3.57 

9.4707 

26  14  10.9 

1.811 

2 

16  21   12.6() 

9.1909 

22  15  30.4 

7.919 

2 

18  13  31.95 

9.4753 

26  15  54.9 

1j655 

3 

16  23  24.27 

9.1967 

22  2:i  22.1 

7.810 

3 

18  16    0.61 

9.4799 

26  17  29.5 

1.497 

4 

16  25  36.26 

9.9031 

22  31     7.6 

7.707 

4 

18  18  29..54 

9.4844 

26  18  54.6 

1.339 

5 

16  27  48.64 

9.9096 

22  38  46.9 

7.603 

5 

18  20  58.74 

9.4887 

26  20  10.2 

1.180 

6 

\6  30     1.41 

9.9161 

22  46  19.9 

7.497 

6 

18  23  28.19 

9.4930 

26  21   16.2 

1.019 

7 

16  32  14.57 

9.9995 

22  53  46.5 

7.389 

7 

18  25  57.90 

9.4979 

26  22  12.5 

0.858 

8 

16  34  28.11 

9.9989 

23     1     6.() 

7.981 

8 

18  28  27.86 

9.5013 

26  22  59.2 

0.697 

9 

16  36  42.04 

9.9354 

23    8  20.2 

7.179 

9 

18  30  58.0<) 

9.5059 

26  2.3  .36.2 

0.535 

10 

16  38  56.36 

9.9419 

23  15  27.2 

7.061 

10 

18  r<3  28.49 

9.5090 

26  24    3.4 

0.379 

11 

16  41  11.07 

9.9483 

23  22  27.5 

6.948 

11 

18  35  59.14 

9.5197 

26  24  20.8 

0.907 

12 

16  43  26.16 

9.9547 

23  29  21.0 

6.835 

12 

18  38  30.01 

9.5163 

26  24  28.3 

>  0.049 

13 

16  45  41.64 

9.9619 

23  3()    7.7 

6.791 

13 

18  41     1.10 

9.5199 

26  24  25.9 

4-0.193 

14 

16  47  57.51 

9.9677 

23  42  47.5 

6.605 

14 

18  43  32.40 

9.5934 

26  24  13.5 

0.989 

15 

16  50  13.76 

9.9741 

23  49  20.3 

6.488 

15 

18  46    3.91 

9.5967 

26  23  51.2 

0.456 

16 

16  52  30.40 

9.9806 

23  55  46.0 

6.370 

16 

18  48  35.61 

9.5999 

26  23  18.8 

0.694 

17 

16  54  47.43 

9.9870 

24    2    4.7 

6.959 

17 

18  51     7.50 

9J>331 

26  2-2  36.3 

0.799 

18 

16  57    4.84 

9.9933 

24    8  16.2 

6.131 

18 

18  53  39..58 

9.5361 

26  21  43.7 

0.961 

19 

16  59  22.63 

9.9997 

24  14  20.4 

6.008 

19 

18  5(5  1J.83 

9.5389 

26  20  41.0 

1.130 

20 

17     1  40.81 

9.3061 

24  20  17.2 

5.885 

20 

18  58  44.25 

9.5410 

26  19  28.1 

1.300 

21 

17    3  59.37 

9.3194 

24  26    (U) 

5.761 

21 

19     I   16.82 

9.5449 

26  18    5.0 

1.470 

22 

17    6  18.30 

9.3187 

24  31  48.5 

5.636 

22 

19    3  49.55 

9.5467 

26  16  31.7 

1.641 

23 

17    8  37.61 

9J950 

24  37  22.9 

r,.509 

23 

19    6  22.43 

9.5491 

26  14  48.1 

1.819 

24 

17  10  57.30 

9.3319 

S.24  42  49.(; 

5.381 

24 

19     8  55.44 

9.5513 

S.26  12  .54.3 

1.989 

vm. 
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QRBBMWIOH  MEAN  TIME. 

THE  MOON'S  BIGHT  ASCENSION  AND  DECLINATION. 

Hoar. 

lUgbtAMenaion. 

DUrfor 
1  Minute. 

Diftfor 
iHinnte. 

Hoar. 

BlffbtAsoeiuiioii. 

Diir.for 
1  Minute. 

DHL  tor 
1  Minute. 

SI 

WDAl 

r  13. 

TUESDAY  15. 

b    m      • 

• 

o        /  ■    « 

^, 

bus 

8 

oil* 

11 

0 

19    8  55.44 

3.5613 

S.26  12  54.3 

1.969 

0 

21   11  4:3.60 

9.5941 

S.21  19  33.8 

10.090 

1 

19  11  28.58 

9.5534 

26  10  50.2 

9.156 

1 

21   14  14.96 

9.5919 

21     9  23.8 

10.949 

2 

19  14     1.85 

9.5555 

26    8  35.7 

9.398 

2 

21   16  46.14 

8J>188 

20  59    4.7 

10.394 

3 

19  16  35.25 

9.5575 

26    6  10.8 

9JM1 

3 

21  19  17.14 

9.5158 

20  48  36.5 

10.545 

4 

19  19    8.75 

9.5599 

26    3  a5.5 

9.674 

4 

21  21  47.96 

9.5191 

20  37  59.:j 

10.604 

5 

19  21  42.35 

9.5607 

26    0  49.9 

9.847 

5 

21  24  18..59 

9.5000 

20  27  1:3.2 

10.849 

6 

19  24  l().04 

9.5689 

25  57  53.9 

3.090 

6 

21  26  49.04 

9.5058 

20  16  18.3 

10.968 

7 

19  26  49.82 

9.5637 

25  54  47.5 

3.194 

7 

21  29  19.29 

9.5096 

20    5  14.6 

11.134 

8 

1!)  29  2:^.68 

9.5650 

25  51  30.6 

3.368 

8 

21  31  49.:35 

9.4994 

19  54    2.2 

11.977 

9 

19  31  57.6i 

9.5669 

25  48    3.3 

3.549 

9 

21  34  19.22 

9.4969 

19  42  41.3 

11.419 

10 

19  34  31.63 

9.5679 

25  44  25.5 

3.717 

10 

21  36  48.89 

9.4986 

19  31   11.9 

11.561 

H 

19  37    5.69 

9.5681 

25  40  37.3 

3.891 

11 

21  39  18.35 

9.4883 

19  19  :34.0 

11.701 

12 

19  :i9  39.80 

9JM»8 

25  36  38.6 

4.065 

12 

21  41  47.61 

9.4860 

19    7  47.8 

11.830 

VS 

19  42  13.95 

9.5605 

25  32  2J).5 

4.930 

13 

21  44  16.66 

9.4895 

18  55  5:3.3 

11.076 

14 

19  44  48.14 

9.5701 

25  28    9.9 

4.414 

14 

21  46  45.51 

9.4791 

18  43  50.7 

19.111 

15 

19  47  22.36 

9.5705 

25  23  3i>.8 

4.588 

15 

21  49  14.15 

9.4756 

18  31  40.0 

19.945 

16 

19  49  56.60 

9.5708 

25  18  .59.3 

4.763 

16 

21  51  42.58 

9.4790 

18  19  21.3 

19.377 

17 

19  52  30.86 

9.5710 

25  14    Q^^ 

4.937 

17 

21  54  10.79 

9.4684 

18    6  54.7 

19.607 

18 

19  55    .5.12 

9.5710 

25    9    6.9 

5.110 

18 

21  56  38.79 

9.4648 

17  54  20.4 

19.636 

11) 

19  57  »).38 

9.5710 

25    3  55.1 

5.983 

19 

21  59    6.57 

9.4613 

17  41  :38.4 

19.764 

20 

20    0  13.64 

9.5708 

24  58  32.9 

5.457 

29 

22    1  34.14 

9.4677 

17  28  48.7 

19.891 

21 

20    2  47.88 

9Ji705 

24  53    0.2 

5.631 

21 

22    4     1.49 

9.4540 

17  15  51.5 

13.015 

22 

20    5  22.10 

9.5701 

24  47  17.1 

6.804 

22 

22    6  28.62 

9.4503 

17    2  46.9 

13.137 

23 

20    7  56.29 
M( 

9.5606 

)NDA1 

®.24  41  2a7 
I  14. 

5.978 

23 

22    8  55.53 
WEI 

9.4467 

►NESD 

S.16  49  35.0 
AY  16. 

13.969 

0 

20  10  30.45 

9.5600 

S.24  35  20.0 

6.149 

0 

22  11  22.23 

9.4431 

S.16  36  15.8 

13.379 

1 

20  13    4.57 

9.5689 

24  29    .5.9 

6.391 

1 

22  13  48.71 

9.4304 

16  22  49.5 

13.496 

2 

20  15  38.63 

9.5673 

24  22  41.5 

6.499 

2 

22  16  14.96 

9.4357 

16    9  16.3 

13.611 

3 

20  18  12.(>4 

9Ji663 

24  16    6.9 

6.669 

3 

22  18  40.99 

9.4390 

15  55  36.2 

13.795   1 

4 

20  20  46.59 

9.'M&9 

24    9  22.0 

6.833 

4 

22  21     6.80 

9.4984 

15  41  49.3 

13.837 

5 

20  2.3  20.47 

9.5641 

24     2  2(>.9 

7.003 

5 

22  23  32.40 

9.4947 

15  27  55.7 

13.047 

6 

20  25  54.28 

9.5696 

OS  55  21.6 

7.173 

6 

22  25  57.77 

9.4910 

15  13  55.6 

14.056 

7 

20  28  28.01 

9.5614 

2:^  48    6.1 

,7.349 

7 

22  28  22.92 

9.4174 

14  59  49.0 

14.163   ! 

8 

20  31     1.65 

9.5508 

23  40  40.5 

7.510 

8 

22  30  47.86 

9.4138 

14  45  m.o 

14.968 

S) 

20  33  35.19 

9.5689 

2:)  3:3    4.9 

7.677 

9 

22  a3  12.58 

9.4109 

14  31   16.8 

14.379 

10 

20  3(>    8.64 

9.5566 

23  25  19.3 

7.844 

10 

22  35  37.0*) 

9.4066 

14  16  51.4 

14.473 

11 

20  38  41.99 

9.5548 

23  17  23.6 

8.011 

11 

22  38     1.38 

9.4030 

14    2  20.0 

14.579 

12 

20  41    15.22 

9.5599 

23    9  18.0 

8.176 

12 

22  40  25.45 

9.3004 

13  47  42.7 

14.670 

13 

20  43  48;34 

9.5610 

23     1     2.5 

8.341 

13 

22  42  49.31 

9.3960 

13  32  59.6 

14.766 

14 

20  46  21.34 

9.5489 

22  52  37.1 

8.504 

14 

22  45  12.96 

9.3993 

13  18  10.8 

14.850 

15 

20  48  54.21 

9.5467 

22  44    2.0 

8.667 

15 

22  47  36.;39 

9.3888 

13    3  16.5 

14.051 

l<) 

20  51  26.95 

9.5445 

22  35  I7.I 

8.899 

16 

22  49  59.61 

9.3853 

12  48  16.7 

15.041 

17 

20  53  59.55 

9.5499 

22  2(>  22.5 

8.000 

17 

22  52  22.6:3 

9.3819 

12  a3  11.6 

15.190 

18 

20  56  32.02 

9.5309 

22  17  18.3 

9.150 

18 

22  54  45.44 

9.3785 

12  18     1.2 

1.5.916 

19 

20  59    4;34 

9.5374 

2-2    8    4.5 

9.310 

19 

22  57    8.05 

9.3751 

12    2  45.7 

15.990 

20 

21     1  3(1.51 

9.5348 

21  .58  41.1 

9.468 

20 

22  59  30.45 

9.3717 

1 1  47  25.3 

15.381 

21 

21     4    8.52 

9.5399 

21  49    8.3 

9.095 

21 

2:^     1  52.65 

9.3684 

11  ^i    0.0 

15.461 

22 

21    6  4o;« 

9.5996 

21  :i9  2(>.l 

9.781 

22 

2:?    4  14.65 

9.3651 

11   16  30.0 

16.538 

23 

21     9  12.07 

9.5969 

21  29  3J.6 

9.&M 

2:3 

23    6  36.46 

9.3618 

1 1     0  5.5.4 

16.616 

24 

21   II  43.60 

9.5941 

8.21   19  :«.8 

10.090 

14 

2i    8  58.07 

9.:<58« 

S.  10  45  16.2 

15.600 
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IX. 


GEBBN  WIOH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hoar. 

Bight  Aacension. 

Diftfor 
iMinato. 

DeoUnatloD. 

Diftfor 
1  Minute. 

Hour. 

Bight  A^oensioD. 

Difffor 
IMinote. 

DMliiwIlon. 

Diftfor 
iMinate. 

THl 

JRSD^ 

lY  17. 

SATURDAY  19. 

h     ni      8 

8 

Oil! 

II 

b     ni      8 

8 

O         t         It 

II 

0 

23    8  58.07 

9.3586 

S.IO  45  16.2 

15.690 

0 

0  59  27.27 

9.9683 

N.  2  34  12.6 

1«.834 

1 

23  11  19.49 

9.3554 

10  29  .'«.6 

15.769 

1 

1     1  43.35 

9.9679 

2  51     1.9 

16.808 

2 

23  13  40.72 

9.a'i99 

10  13  44.8 

15.831 

2 

1     3  59.42 

9.9676 

3    7  49.6 

16.780 

3 

2;}  16     1.76 

9.3499 

9  57  52.9 

15.899 

3 

1     6  15.47 

9.9674 

3  24  35.5 

19.750 

4 

23  18  22.(i2 

9.3469 

9  41  56.9 

15.966 

4 

1     8  31.51 

9.9673 

3  41  19.6 

16.719 

5 

2:.)  20  43.30 

9.3439 

9  25  57.0 

16.030 

5 

1  10  47.55 

9.9679 

3  58     1.8 

16.687 

6 

23  23    3.80 

9.3409 

9    9  53.3 

16.099 

6 

1   13    3.58 

9.9679 

4  14  42.0 

16.659 

7 

23  25  24.12 

9.3373 

8  53  46.0 

16.159 

7 

1    15  19.61 

9.9673 

4  31  20.0 

16.614 

8 

23  27  44.27 

9.3344 

8  37  a5.l 

16.910 

8 

1   17  a5.65 

9.9674 

4  47  55.7 
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GBBBNWIOH  MEAN  TTMK. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 
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7  33  48.69 

9.9889 

N.25  50  34.0 

3.987 

0 

9  18  10.24 

9.0547 

N.20  57  11.0 

8.588 

1 

7  36    5.85 

9.9839 

25  47  12.8 

3.418 

1 

9  20  13.37 

9.0407 

20  48  3.3.1 

8.676 

2 

7  38  22.75 

9.9796 

25  43  43.8 

3.548 

2 

9  22  16.20 

9.0448 

20  39  49.9 

8.763 

3 

7  40  39.40 

9.9759 

25  40    7.0 

3.678 

3 

9  24  18.74 

9.0399 

20  31     1.5 

8.849 

4 

7  42  55.78 

9.9707 

25  36  22.5 

3.807 

4 

9  26  20.99 

9.0351 

20  22    8.0 

8.934 

5 

7  45  11.89 

9.9663 

25  32  30.2 

3.935 

5 

9  28  22.95 

9.0309 

20  13    9.4 

9.017 

6 

7  47  27.74 

9.9619 

25  28  30.3 

4.009 

6 

9  30  24.61 

9.09S3 

20    4    5.!) 

9.100 

7 

7  49  43.32 

9.9573 

25  24  22.8 

4.188 

7 

9  32  25.98 

9.0905 

19  54  57.4 

9.183  , 

8 

7  5!  58.62 

9.9597 

25  20    7.8 

4.313 

8 

9  34  27.07 

9.0158 

19  45  4:3.9 

9.965 

9 

7  54  13.65 

9.9489 

25  15  45.3 

4.438 

9 

9  36  27.88 

9.0111 

19  36  25.6 

9J45 

10 

7  56  28.41 

9.9436 

25  11   15.3 

4.569 

10 

9  38  28.40 

9.0064 

19  27    2.5 

0.495 

11 

7  58  42.88 

9.9389 

25    6  37.9 

4.084 

11 

9  40  28.64 

9.0017 

19  17  34.6 

0.504 

12 

8    0  57.07 

9.9341 

25     1  53.2 

4.806 

12 

9  42  28.60 

1.9970 

19    8    2.0 

0.588 

13 

8    3  10.97 

9.9994 

24  .57     1.2 

4.997 

13 

9  44  28.28 

1.9993 

18  58  24.7 

0.650 

14 

8    5  24.59 

9.9947 

24  52     1.9 

5.047 

14 

9  46  27.68 

l.98n 

18  48  42.9 

9.734 

15 

8    7  37.93 

9.9199 

24  46  55.5 

5.166 

15 

9  48  26.81 

1.9839 

18  38  56.6 

0.800 

16 

8    9  50.98 

9.9150 

24  41  42.0 

5.984 

16 

9  50  25.67 

1.9787 

18  29    5.8 

0.884 

17 

8  12    3.73 

9.9101 

24  36  21.4 

5.409 

17 

9  52  24.25 

1.9741 

18  19  10.5 

0.957   1 

18 

8  14  16.19 

9.9059" 

24  30  53.7 

5.590 

18 

9  54  22.56 

1.9696 

18    9  10.9 

10.099 

19 

8  16  28.36 

9.9003 

24  25  19.0 

5.635 

19 

9  56  20.60 

1.9659 

17  59    7.0 

10.101 

20 

8  18  40.23 

9.1954 

24  19  37.5 

5.749 

20 

9  58  18.38 

1.9608 

17  48  58.8 

10.179 

21 

8  20  51.81 

J.1905 

24  13  49.1 

5.863 

21 

10    0  15.90 

1.9565 

17  38  46.3 

10.949 

22 

8  2:3    3.09 

9.1655 

24    7  53.9 

5.977 

22 

10    2  13.16 

1.9599 

17  28  2J).7 

10.31 1 

23 

8  25  14.07 

9.1805 

24     1  51.9 

6.089 

2:3 

10    4  10.16 

1.9479 

17  18    9.0 

10.379 

24 

8  27  24.75 

9.1755 

N.23  55  43.2 

6.900 

24 

10    6    6.90 

1.9436 

N.17    7  44.3 

10.446  ; 
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ORBBNWIOH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

Right  AaOMMioD. 

Diittor 
1  Minute. 

Dlftfor 
IMinate. 

Hour. 

BigbtAaoenaion. 

Difllfor 
IMinate. 

Deolination. 

Difllfor 

1  Minute. 

TUESDAY  29. 

THURSDAY,  OCTOBER  1. 

h     m     8 

8 

o      1       n 

n 

h     m      8             8                  o      1      //            «. 

0 

1 

10    6    6.90 
JO    8    3.39 

1.9436 
1.9394 

N.17    7  44.3 
16  57  15.5 

10.446 
10.519 

0      11  35  22.53      1.7949   N.  7  44  46.9      19.704 

2 

10    9  59.6:3 

1.93S9 

16  46  42.8 

10.577 

3 

10  11  55.61 

1.0310 

16  36    6.2 

10.649 

4 

10  13  51.35 

1J»70 

16  25  25.8 

10.706 

5 

10  15  46.85 

1.9930 

16  14  41.5 

10.780 

6 

10  17  42.11 

1.9190 

16    3  53.5 

10.831 

7 

10  19  37.13 

1.9150 

15  53    J.8 

10.899 

8 

10  21  31.91 

1.9111 

15  42    6.5 

10.959 

9 

10  23  26.46 

1.9079 

15  31     7.6 

11.019 

JO 

10  25  20.78 

1.9034 

15  20    5.1 

11.070 

11 

10  27  14.87 

1.8996 

15    8  59.2 

11.198 

V2 

10  29    8.73 

IJ&KS 

14  57  49.8 

11.185 

13 

10  31     2^7 

1.8991 

14  46  37.0 

11.941 

14 

10  32  55.79 

1.8885 

14  35  20.9 

11.996 

• 

15 

10  34  48.J)9 

1.8849 

14  24     1.5 

11.351 

l() 

10  36  41.98 

1.8814 

14  12  38.8 

11.404 

17 

10  38  34.76 

1.8779 

14     1  13.0 

11.467 

18 

10  40  27.33 

1.8745 

13  49  44.0 

11.509 

PHASES  OP  THE  MOON. 

19 

10  42  19.70 

1.8711 

13  38  11.9 

11.560 

^^0 
21 

10  44  11.86 
10  46    3.82 

1.8677 
1.8643 

13  26  36.8 
13  14  58.6 

11.611 
11.661 

22 
23 

10  47  55.58 
10  49  47.15 

1.8611 
1.8579 

13    3  17.5 
N.12  51  33.5 

11.709 
11.757 

d       h       m 
%  New  Moon     .     .  Sept.      2    20     16.0 

])  Firet  Quarter     ...     10    23      7.5 

WEI] 

^NESDAY  30. 

O  Full  Moon      ....     17     17      3.8 
<r    I^st  Quarter.     ...    24     11       7.2 

0 

10  51  38.53 
10  53  29.72 
10  55  20.73 

1.8548  N.12  39  46.6 

■    Ae  m                   "i^     *^^      F^  f\ 

11.805 

2 

1.8517 
1.8486 

1^  «/  in}.if 
12  16    4.5 

11.851 
11.896 

' 

3 
4 

10  .57  11.55 
10  59    2.19 

1.8455 
1.8496 

12    4    9.4 
11  52  11.6 

11.941 
11.986 

(1         h 
<r   Apogee.    .    .    .Sept.      4      8J2 

5 

1 1     0  52.66 

1.8397 

11  40  ll.l 

19.099 

C   Perigee 17    18.4 

(> 

11     2  42.96 

1.8309 

11  28    8.1 

19.071 

7 

11     4  33.09 

1.8341 

11   16    2.6 

19.113 

8 

U     6  23.05 

1.8313 

11     3  54.6 

19.154 

9 

11     8  12.85 

1.8986 

10  51  44.1 

19.195 

10 

11   10    2.49 

1.8960 

JO  39  31.2 

19.934 

11 

11   II  51.97 

1.8934 

10  27  16.0 

19.979 

12 

11   13  41.30 

1.8909 

10  14  58.6 

19.300 

13 

11  15  30.48 

1.8184 

10    2  38.9 

19.346 

14 

11  17  19.51 

1.8160 

9  50  17.0 

19.383 

15 

11  19    8.40 

1.8137 

9  37  .52.9 

19.419 

16 

11  20  57.15 

1.8114 

9  25  26.7 

19.453 

17 

11  22  4577 

1.8099 

9  12  58.5 

19.487 

18 

11  24  34.25 

1.8009 

9    0  28.2 

19.591 

19 

1 1  26  22.60 

1.8048 

8  47  56.0 

19.553 

20 

11  28  10.83 

1.8097 

8  a5  21.9 

19.585 

21 

1 1  29  58.93 

1.8007 

8  22  4.5.8 

19UI17 

22 

n  31  46.91 

1.7987 

8  10    7.9 

19.646 

23 

11  33  34.78 

1.7968 

7  57  28.3 

19.675 

24 

1 1  35  22.53 

1.7949  N.  7  44  46.9 

19.704 
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Xlll. 


GEBBNWIOH  MBAU  TIME. 


LUNAB  DISTANCES. 


n 

r 


Name  aud  Dlreotiou 
of  Objeot. 


10 


II 


12 


a  Arietis  W. 

Aldebninn  W. 

Pollux  W. 

Sun  E. 

Sun  W. 

Spica  E . 

Antares  E . 


Sun 

Antares 

crAquilee 

Suff 
Antares 
(X  Aquilee 

Sun 
Antares 
a  Aquilae 


Sun 
Spica 
a  Aqiiilie 
Fomalhaut 
a  Pegasi 

Sun 
Spica 
a  AquilfB 
Fomalhaut 
Jupiter 
a  Pegasi 

Sun 
Sj)ica 
(X  Aquilte 
Fomalhaut 
Jupiter 
a  Pegasi 

Sun 

Spica 

Antares 

Fomalhaut 

Jupiter 

a  Pegasi 


W. 
E. 
E. 

W. 
E. 
E. 

W. 
E. 
E. 


Sun  W. 

Spica  W. 

aAquilte  E  . 

Fomalhaut  E . 


W. 
W. 
E. 
E. 
E. 

VV. 
W. 
E. 
E. 
E. 
E. 

W. 
W. 
E. 
K. 
E. 
E. 

W. 
W. 
W. 
E. 
E. 
E. 


P.L 

Noon. 

of 

Diff. 

O           /         // 

101   10  14 

3103 

70  48  20 

3031 

26  37  12 

3037 

20  52  21 

3501) 

13  23  16 

3745 

28  49  16 

3153 

74  28  54 

3086 

23  47  40 

3546 

62  41  44 

3089 

108  46  26 

3961 

34  28  2;J 

3485 

50  54  14 

3080 

99    4  20 

3884 

45  16  58 

3435 

39    4  17 

3058 

89  12    4 

3833 

56  13  53 

3371 

19  44    9 

3134 

79  15  12 

3821 

109  43  2:J 

3178 

67  2!  50 

3S87 

31  37  41 

9969 

69  19  34 

3861 

98    4  11 

3085 

116  13  41 

3405 

78  44  30 

3179 

43  53  39 

9646 

59  34     4 

3993 

86    9  2J) 

9986 

96  11  56 

9774 

105    4  28 

3935 

90  25  56 

3049 

56  31     3 

9716 

50  15  54 

4331 

73  57  49 

9889 

83  22  56 

9657 

93  30  19 

3088 

102  30    6 

9901 

69  32  27 

9574 

23  42    7 

9609 

61  28  41 

9786 

70  11  20 

9599 

81  33  :39 

9969 

P.L. 

nib. 

of 

Diff. 

O           /          /' 

102  38  20 

3110 

72  17  54 

3036 

28    6  51 

3030 

19  32    7 

3534 

14  39  16 

3693 

27  22  11 

3163 

73    0  27 

3087 

25    7  13 

3536 

61   13  21 

3089 

107  34  28 

3965 

35  49    4 

3480 

49  25  40 

3078 

97  50  44 

3875 

46  38  35 

3498 

37  35  16 

3054 

87  57  36 

3830 

57  36  43 

3369 

21  11  50 

3100 

78    0  82 

3893 

108  16  47 

3167 

()8  46  17 

3275 

33    8  :33 

9954 

68    5  35 

3871 

96  35  43 

3073 

114  51  30 

3389 

80  11     4 

3163 

45  27    7 

9831 

58  22  18 

4099 

84  38  59 

9973 

94  36  54 

9761 

103  39    0 

3916 

91  55    8 

3031 

58    7  21 

9699 

49    9  30 

4398 

72  25    7 

9869 

81  45  18 

9640 

92     1  55 

3071 

104    2  24 

9889 

71   11  57 

9556 

25  20  50 

9585 

59  53  55 

9775 

Gd  30  37 

9504 

80    2  38 

9947 

Vlh. 


104  6  18 
73  47  22 
29  36  27 
18  12  20 

15  56  11 

25  55  17 
71  32  2 

26  26  57 
59  44  58 

106  22  14 

37  9  51 

47  57  4 
96  36  59 

48  0  20 
36  6  10 
86  43  5 

58  59  43 
22  40  0 
76  45  54 

106  49  58 

"70  10  58 
34  39  44 
66  51  46 
95  7  1 

113  28  53 

81  37  57 

47  0  55 
57  11  0 
a3  8  13 
93  1  35 

102  13  10 

93  24  42 

59  44  2 

48  4 
70  52 
80  7 
90  a3 


7 

8 

18 

10 


105  35  6 
72  51  53 
27  0  6 
58  18  55 
66  49  30 
78  31  19 


P.  L. 
of 
Diff. 


3115 
3040 
3033 
3564 

3654 
3173 
3088 

3597 
3088 
3951 

3473 
3076 
38t7 

3491 
3051 


3353 
3077 
3896 
3155 


3081 
3359 

3148 
9815 
4059 
9960 
9747 
3197 

3014 
9689 
4475 
9856 
9694 
3055 

9869 
9537 
9561 
9766 
9487 
9934 


Kb 


105  34  9 
75  16  45 
31     5  59 

16  5:3    6 

17  13  47 
24  28  35 

70  3  :J8 

27  46  51 
58  16  34 

105    9  46 

38  30  45 
46  28  25 
95  23    6 

49  22  13 
34  37  0 
85  28  30 

60  22  54 
24    8  38 

75  31   19 
105  22  55 

71  35  54 
36  11  15 
65  38    9 

93  38  4 
112    5  50 

a3  5  8 

48  35  3 
56  0  12 
81  37  10 
91  25  57 
100  46  57 

94  54  38 

61  21  6 
46  59  53 
69  18  53 

78  28  56 
89    4     5 

107  8  13 
74  32  15 

28  39  54 
56  43  43 
65    7  58 

76  59  43 


P.  L. 

of 
Diff. 


3199 
3045 
3036 
3599 

3695 
3185 
3068 

3519 
3067 
3937 

3468 
3073 
3860 

3413 
3047 
3894 

3343 
3056 
3889 
3143 

3949 
9993 
3896 
3049 


3133 
9799 
4087 
9947 
9733 
3178 


9664 
4559 
9844 
9607 

doaa 

9843 
9519 
9538 
9757 
9468 
9991 
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GEBBNWIOH  MEAN  TIME. 

LUNAR  DISTANCES. 

1 

1^ 

Name  Aud  DireotioD 
of  Object. 

Midnight. 

P.L. 

of 

Diff. 

XVh. 

P.L. 

of 
DIff. 

XVfllh 

P.L. 

of 

Diff. 

3139 

XXII*. 

P.L. 

of 
JJlff. 

1 

a  Arietis 

W. 

107     152 

3197 

108  29'  29 

3133 

109  56'  58 

Ill  24  20 

3146 

Aldebaran 

W. 

76  46    2 

3048 

78  15  15 

3059 

79  44  2:3 

3056 

81   13  26 

3060 

Pollux 

w. 

32  a5  27 

3030 

34    4  52 

3049 

35  34  13 

3045 

37    3  30 

3047 

Sun 

E. 

15  34  31 

3644 

14  16  44 

3709 

12  59  59 

3779 

11  44  35 

3884 

4 

Son 

W. 

18  31  54 

3004 

19  50  24 

J586 

21     9  14 

3571 

22  28  20 

1 
3558 

Spica 

E. 

23    2    8 

3108 

21  35  57 

3916 

20  10    7 

3936 

18  44  41 

3960 

Aiitares 

E. 

68  35  14 

3080 

(>7    6  51 

3090 

65  38  29 

3090 

64  10    7 

3089 

5 

Sun 

W. 

29    6  54 

3519 

30  27    5 

3505 

31  47  24 

3498 

33    7  50 

3499 

Antnres 

E. 

56  48    9 

3067 

55  19  43 

3085 

53  51   15 

3084 

52  22  46 

3089 

a  Aqiiile 

E. 

103  57    4 

3095 

102  44   10 

3914 

101  31     4 

3903 

100  17  47 

3603 

6 

Sun 

W. 

39  51  45 

3403 

41    12  52 

3454 

42  34    7 

3448 

43  55  29 

3449 

Antares 

E. 

44  59  42 

3070 

43  30  56 

3068 

42    2    7 

3065 

40  33  14 

3061   ! 

aAqnilw 

E. 

94    9    6 

3854 

92  54  59 

3846 

91  40  46 

3842 

90  26  27 

3838 

7 

Sun 

W. 

50  44  15 

3406 

52    6  25 

3397 

53  28  45 

3389 

54  51   14 

3380 

Antares 

E. 

33    7  45 

3043 

31  38  2<) 

3039 

30    9    2 

3036 

28  39  34 

3033 

aAqiiilte 

E. 

84  13  53 

3893 

82  59  14 

3891 

81  44  34 

3890 

80  29  53 

3820 

8 

Sun 

W. 

61  46  16 

3339 

63    9  51 

3391 

64  33  38 

3311 

65  57  37 

3299 

Spica 

W. 

25  37  41 

3037 

27    7    8 

3018 

28  36  58 

3001 

30    7    9 

9985  ' 

a  Aquilee 

E. 

74  16  47 

3834 

73    2  20 

3839 

71  47  58 

3845 

70  ;3;3  42 

3853  1 

Fomalhaiit 

E. 

103  55  38 

3133 

102  28    8 

3190 

101    0  2;^ 

3100 

99  32  24 

3097 

9 

Sun 

W. 

73    1     5 

3936 

74  26  31 

aasti 

75  52  14 

3209 

77  18  13 

3193  ^ 

Spica 

W. 

37  43    5 

9906 

39  15  14 

2892 

40  47  43 

9877 

42  20  31 

2862  ! 

a  Aquilw 

E. 

64  24  45 

3019 

63  11  37 

3928 

61  58  46 

3947 

60  46  14 

3969; 

Fomalhaiit 

E. 

92    8  52 

3037 

90  :i9  25 

3024 

89    9  42 

3011 

87  39  43 

2999  , 

a  Pegasi 

E. 

no  42  22 

3317 

10:)  18  30 

3295 

107  54  13 

3275 

106  29  32 

3955  > 

10 

Sun 

W. 

84  32  37 

3117 

86    0  26 

3100 

87  28  36 

3083 

88  57    6 

3067 

Spica 

W. 

50    9  32 

9783 

51  44  22 

2766 

53  J9  34 

9750 

54  55    7 

9733 

a  Aqiiilte 

E. 

54  49  58 

4196 

53  40  21 

4168 

52  31  25 

4216 

51  23  14 

4270 

Fomalhaut 

E. 

80    5  51 

9934 

78  34  15 

9991 

77    2  23 

9908 

75  30  14 

9695 

Jupiter 

E. 

89  50     1 

9718 

88  13  45 

9703 

86  ;)7    9 

2688 

85    0  13 

9679 

a  Pegasi 

E. 

99  20  21 

3150 

97  53  23 

3141 

96  26    3 

3194 

94  58  22 

3105  ! 

11 

Sun 

W. 

96  24  57 

9977 

97  55  39 

9958 

99  26  44 

9939 

100  58  13 

9990 

Spica 

W. 

62  58  34 

9647 

64  36  25 

9629 

m  14  41 

2610 

67  53  22 

9593 

a  Aquilae 

E. 

45  56  5:} 

4666 

44  55  16 

4763 

43  55    9 

4885 

42  56  42 

5029 

Fomalhaut 

E. 

67  45  22 

9831 

66  11  35 

9819 

64  37  32 

9808 

63    3  14 

2796  i 

Jupiter 

E. 

76  50  11 

9591 

75  II     4 

2574 

73  31  33 

9557 

71  51  39 

2539 

a  Pegasi 

E. 

87  34  :i9 

3099 

86    4  53 

3005 

84  34  47 

9990 

83    4  22 

9976 

12 

Sun 

W. 

108  41  45 

9893 

110  15  43 

9804 

111  50    6 

9784 

1 13  24  55 

9764 

Spica 

W. 

76  13    2 

9500 

77  54  15 

9481 

79  35  55 

9469 

81   18     ] 

9443  1 

Antares 

W. 

30  20  14 

9517 

32     1     4 

9494 

:33  42  25 

9474 

35  24  15 

9453  1 

Fomalhaut 

E. 

55    8  19 

9750 

53  32  45 

2744 

51  57    3 

9738 

50  21  14 

9735 

Jupiter 

E. 

63  26    0 

9450 

61  43  37 

24a3 

60    0  49 

9415 

58  17  35 

9396 

a  Pegasi 

E. 

75  27  51 

9909 

73  55  44 

2898 

72  23  23 

9887 

70  50  48 

9879 
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XV. 


GEBBNWIOH  MEAN  TIME. 

# 

LUNAK  DISTANCES. 

NameandDinotioii 
of  OIU«ot. 

Noon. 

P.L. 

of 

DIflf. 

mh. 

P.L. 

of 

Dlff. 

Vlh. 

P.L 

of 
Dlff. 

EXh. 

P.L. 

•r 

Dlff. 

13 

Sow 

W. 

115    d  10 

9744 

116  35  51 

9795 

ll§  11   57 

9705 

119  48  30 

9687 

Spica 

w. 

83    0  34 

9494 

84  43  34 

9406 

86  27    0 

9387 

88  10  53 

9309 

Antares 

w. 

37    6  35 

9439 

38  49  24 

9419 

40  32  42 

9391 

42  16  29 

9371 

Fomalhaut 

E. 

48  45  20 

9739 

47    9  23 

9733 

45  a3  27 

9735 

43  57  34 

9740 

Jupiter 

E. 

56  .33  55 

9378 

54  49  49 

9361 

5;j    5  18 

9343 

51  20  21 

9395 

a  Pegasi 

E. 

69  18    2 

9670 

67  45    5 

9863 

66  11  59 

9857 

64  38  45 

9853 

a  Arietis 

E. 

111     0  49 

9ftl5 

109  19  56 

9404 

107  38  34 

3473 

105  56  43 

9453 

14 

Sun 

W. 

127  57  37 

9593 

129  36  42 

9674 

131   16  12 

9558 

132  56    5 

9540 

Spica 

w. 

96  56  55 

9979 

98  43  26 

9961 

100  30  23 

9944 

102  17  45 

9997 

Antares 

w. 

51     2  29 

9976 

52  49    4 

9958 

54  36    6 

9940 

56  23  34 

9999 

Jupiter 

E. 

42  29  14 

9940 

40  41  47 

9995 

38  53  55 

9908 

37    5  40 

9193 

a  Pepisi 
a  Arietis 

E. 

56  52    0 

9860 

55  18  50 

9809 

53  45  51 

9881 

52  13    8 

9897 

E. 

97  20  27 

93&7 

95  35  50 

9338 

93  50  46 

8390 

92    5  16 

9303 

15 

Antares 

W. 

a5  27  19 

9140 

^  17  17 

9195 

69    7  38 

9111 

70  58  21 

9097 

a  Arietis 

E. 

83  11  43 

9995 

81  23  53 

9911 

79  35  42 

9198 

77  47  11 

9186 

Aldebaran 

E. 

113  36    5 

9161 

111  46.39 

9145 

109  56  48 

9130 

108    6  34 

911S 

16 

Antares 

W. 

80  17    0 

9036 

82    9  38 

9096 

84    2  32 

9016 

85  55  41 

9007 

aAquilflB 

W. 

43  59  51 

4163 

45    8  52 

4013 

46  20  19 

3877 

47  34    2 

3757 

OL  Arietis 

E. 

68  40  23 

9136 

66  50  19 

9130 

65    0    5 

9193 

63    9  41 

9118 

Aldebiiran 

E. 

98  50  15 

9064 

96  58    5 

9043 

95    538 

9033 

93  12  56 

9095 

17 

Antares 

W. 

95  24  2J) 

1975 

97  18  43 

1071 

99  13    3 

1967 

101     7  29 

1065 

a  AqiiiliB 

W. 

54  10  50 

3308 

55  34  52 

3944 

57    0    9 

3185 

.58  26  36 

3133 

a  Arietis 

E. 

5:3  56  32 

9115 

52    5  55 

9118 

50  15  23 

9193 

48  24  59 

9131 

Aldebaran 

E. 

83  46  27 

1093 

81  52  42 

1980 

79  58  50 

1986 

78    4  54 

1964 

18 

aAquiiiB 

W. 

65  52  41 

9946 

67  24    2 

9990 

68  55  55 

9809 

70  28  15 

9881 

Fomalhaut 

W. 

31   11  41 

9646 

32  49  34 

9589 

34  28  54 

9597 

36    9  29 

9489 

Jupiter 

W. 

18  13    6 

1909 

20    6  5:3 

1984 

22    0  52 

1079 

23  55    0 

1975 

Aldebaran 

E. 

68  34  48 

]987 

66  40  53 

1980 

64  47    2 

1994 

62  53  18 

1908 

Pollux 

E. 

112  37    6 

I960 

no  42  29 

1963 

108  47  56 

1066 

106  53  28 

1960 

19 

a  Aqiiilee 

W. 

78  14  25 

9635 

79  48    8 

9833 

81  21  .53 

9834 

82  55  37 

9838 

Fomalhaut 

W. 

44  45  18 

9348 

46  30    7 

9335 

48  15  15 

9396 

50    037 

9310 

Jupiter 

W. 

33  26    2 

1986 

35  19  59 

1091 

37  13  47 

1900 

39    7  23 

9007 

Aldebaran 

E. 

53  27    5 

9039 

51  34  31 

9040 

49  42  13 

9061 

47  50  14 

9073 

Pollux 

E. 

97  23    0 

9000 

95  29  26 

9009 

93  36    5 

9018 

91  42  59 

9098 

20 

aAquilee 

W. 

90  42  15 

9686 

92  14  52 

9001 

93  47  10 

9019 

95  19    5 

9038 

Fomalhaut 

W. 

58  48  51 

9317 

60  34  25 

9399 

62  19  52 

9398 

64    5  10 

9337 

W. 

48  31  45 

9061 

50  23  45 

9073 

52  15  26 

9086 

54    6  46 

9100 

a  Pegasi 
Aldebaran 

W. 

42  59  48 

3007 

44  29  52 

9909 

46    0  52 

9094 

47  32  41 

9801 

E. 

38  35  45 

9154 

36  46    8 

9174 

34  57    2 

9106 

33    8  29 

9990 

Pollux 

E. 

82  21  37 

9086 

80  30  17 

9100 

78  39  18 

9114 

76  48  40 

9199 

21 

a  Aquilns 

W. 

102  51  47 

3064 

104  20  41 

3005 

105  48  57 

3198 

107  16  33 

3163 

Fomalhaut 

W. 

72  48  18 

9301 

74  32    6 

9405 

76  15  34 

9419 

77  58  42 

9433 

Jupiter 

W. 

63  17  54 

9176 

65    6  57 

9193 

66  55  .35 

9910 

68  43  48 

9997 

a  Pegasi 

W. 

55  19  56 

9801 

56  54  22 

9794 

58  28  58 

9780 

60    3  40 

9788 

XVI. 


SEPTEMBER,  1891. 


161 


GBEENWIOH  MEAN  TIME. 

LUNAR  DISTANCES. 

Name  and  Direction 
of  Object. 

Midnigbt. 

P.L. 

of 

Diff. 

XV»i. 

P.L. 
of 
Diff. 

XVI  Ub. 

P.L. 

of 

Diff. 

XXIh. 

P.L. 
of 
Diff. 

13 

Suw 

W. 

12f  25  28 

9607 

O          1       n 

123    2  52 

9648 

I2I  40  42 

9089 

126  18  57 

9611 

Spica 

W. 

89  55  12 

S350 

91  :i9  58 

2332 

93  25  1 1 

93J4 

95  10  50 

9996 

AntaruM 

w. 

44    0  45 

S3r>9 

45  45  29 

233:1 

47  30  41 

2313 

49  16  21 

9994 

Fomalbuut 

E. 

42  21  47 

8749 

40  46  12 

9761 

;fi)  10  5:3 

9779 

37  35  57 

9801 

Jupiter 

E. 

49  34  58 

9308 

47  49  10 

9290 

46    2  56 

9973 

44  MS  17 

9957 

a  Pegasi 

E. 

63    5  26 

9851 

61  32    4 

9849 

59  58  40 

9851 

58  25  18 

9854 

a  Arietis 

E. 

104  14  24 

9433 

102  31  37 

9413 

100  48  21 

9394 

99    4  38 

9375 

14 

Sun 

W. 

134  36  22 

9595 

i:i6  17     1 

9508 

137  58    3 

9493 

1:39  39  23 

9477 

Spica 

VV. 

104    5  32 

99tl 

105  5:3  43 

9194 

107  42  19 

9179 

109  31   18 

2163 

Antares 

W. 

58  ir  29 

9905 

59  59  49 

9188 

61  48  35 

9172 

63  37  45 

2156 

Jupiter 

E. 

35  17    2 

9179 

a3  28    3 

2165 

31  :^  43 

9153 

29  49    4 

2141 

o  Pegasi 

E. 

.50  40  45 

9916 

49    8  47 

9042 

47  37  21 

9971 

46    6  32 

3007 

a  Arietis 

E. 

90  19  21 

9986 

88  3:3     1 

2270 

86  46  18 

9955 

84  .59  12 

293!) 

15 

An  tares 

W. 

72  49  25 

9083 

74  40  50 

9070 

76  32  35 

9058 

78  24  39 

9047 

a  Arietis 

E. 

75  58  22 

9174 

74    9  15 

9163 

72  19  52 

9153 

70  30  14 

9145 

Aldebanin 

E. 

106  15  58 

9101 

104  25     1 

9088 

102  (33  44 

9076 

100  42    8 

2065 

16 

Antares 

W. 

87  49    4 

9000 

89  42  39 

1992 

91  36  26 

1966 

93  30  23 

1980 

aAquil» 

W. 

48  49  49 

3648 

50    7  32 

3549 

51  27    2 

3460 

52  48  1 1 

3380 

a  Arietis 

E. 

61   19  10 

9115 

59  28  34 

2113 

57  37  54 

9119 

55  47  13 

2119 

Aldebaraii 

E. 

91  20     1 

9017 

89  26  53 

9010 

87  33  34 

9003 

85  40    5 

1996 

17 

Antares 

W. 

103     1  58 

1963 

104  56  30 

1963 

106  51     3 

1963 

108  45  36 

1964 

aAqiiilw 

W. 

59  54    6 

3060 

61  2*4  33 

3044 

62  51  51 

3006 

64  21  56 

9974 

a  Arietis 

E. 

46  34  47 

9140 

44  44  49 

2153 

42  55  10 

9107 

41     5  53 

9164 

Aldebaran 

E. 

76  10  54 

1989 

74   16  52 

1089 

72  22  49 

1982 

70  28  47 

1984 

18 

a  Aquilte 

W. 

72    0  58 

9866 

73  34    0 

2854 

;5    7  18 

9845 

76  40  47 

2838 

Fomalhnut 

VV. 

37  51     8 

9444 

39  33  40 

2412 

4 1    16  58 

2386 

43    0  53 

2365 

Jupiter 

W. 

25  49  13 

1974 

27  43  29 

1974 

21>  37  44 

1976 

31  31  56 

1980 

Aldel>araii 

E. 

60  59  41 

9005 

59    6  14 

2012 

57  12  58 

9090 

55  19  55 

2028 

Pollux 

E. 

104  59    5 

1974 

103    4  50 

1979 

101    10  43 

1986 

99  16  46 

1993 

19 

a  Aquiia) 

W. 

84  29  16 

2843 

86    2  48 

2851 

87  3<)  10 

2860 

89    9  20 

9879 

Fomaliiaut 

VV. 

51  46    9 

9314 

53  31  48 

2312 

55  M  30 

9319 

.57    3  12 

9:114 

Jupiter 

VV. 

41     0  46 

9016 

42  5.3  55 

2096 

44  46  49 

9037 

46  39  26 

9048 

Aldebaran 

E. 

45  58  34 

9088 

44    7  16 

2103 

42  16  21 

2118 

40  25  50 

9136 

Pollux 

E. 

89  50    8 

9038 

87  57  33 

2050 

86    5  ir) 

2061 

84  13  17 

9073 

20 

aAquilse 

W. 

96  50  36 

9959 

98  21  40 

2983 

99  52  14 

3008 

101  22  17 

3034 

Fomalhaut 

VV. 

(>5  50  16 

S345 

67  35  10 

9355 

69  19  49 

2366 

71     4  12 

2378 

Jupiter 

VV. 

55  57  45 

9115 

57  48  22 

2130 

59  38  36 

2145 

61  28  27 

2161 

a  PegHsi 

VV. 

49    5  11 

2665 

50  38  15 

2842 

52  11  48 

2825 

.5:3  45  43 

2811 

Aldebaran 

E. 

31  20  32 

9946 

29  ;w  13 

2274 

27  46  36 

2304 

26    0  43 

2338 

Pollux 

E. 

74  58  25 

9144 

73    8  rw 

2159 

71   19    4 

2175 

69  29  59 

2191 

:  21 

a  Aquilffi 

W. 

108  43  26 

3300 

no    9  35 

3240 

111  31  57 

3982 

112  59  30 

3395 

Fornalbaut 

W. 

79  41  29 

9449 

81  23  54 

2465 

83    5  5() 

9489 

84  47  34 

9499 

Jupiter 

W. 

70  31  35 

2345 

72  18  56 

2962 

74    5  52 

9979 

75  52  22 

9996 

a  Pegnsi 

W. 

61  38  24 

2788 

63  13    8 

2789 

64  47  50 

9793 

66  22  27 

9798 

11 
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XVll. 


GREENWICH  MEAN  TIME. 

1 

• 

LUNAR  DISTANCES. 

• 

1^ 

N»meAQd  Direction 
of  Object. 

Noon. 

P.L. 

of 
Diff. 

Ulh. 

P.L. 
of 
Diff. 

Vlh. 

P.L. 

of 
Diff. 

IXb. 

P.L. 

of 

Diff. 

21 

Pollux 

E. 

67  4l'  18 

2*308 

65  53    i 

92^ 

64    5  12 

2949 

62  17  47 

9260 

Regulus 

E. 

103  58  35 

3917 

102  10  3:3 

2935 

100  22  57 

9251 

98  a5  46 

99C9 

Suif 

E. 

133  50  20 

2539 

132    9  51 

9550 

130  29  47 

2567 

128  50    7 

9585 

22 

Fomnlliaiit 

W. 

80  28  48 

251? 

88    9  37 

9535 

89  50    2 

9553 

91  30     1 

957-2 

Jupiter 

W. 

77  38  25 

2315 

79  24    2 

2334 

81     9  12 

9359 

82  53  56 

2371 

a  Pegasi 

W. 

07  56  57 

2805 

69  31  18 

2813 

71     5  29 

9899 

72  39  28 

9839 

a  ArietiH 

W. 

24  23    0 

2918 

25  54  56 

2869 

27  27  54 

9839 

25)     1  40 

9804 

Pollux 

E. 

53  27  19 

2350 

51  42  33 

2370 

49  58  15 

2389 

48  14  24 

3408 

Regulus 

E. 

89  46  19 

2358 

88    1  44 

2377 

86  17  36 

2396 

84  3:3  .55 

2414 

Sun 

E. 

120  37  55 

9877 

119    0  44 

2696 

117  23  59 

9716 

115  47  40 

2735  i 

23 

Fornalliaut 

\V. 

{)9  43  25 

2669 

101  20  46 

2690 

102  57  39 

9710 

104  34     5 

2732  : 

Jupiter 

W. 

91  30  59 

2462 

93  13    6 

2480 

94  54  47 

9498 

96  36    3 

2516  i 

a  Pe^si 

W. 

80  25  42 

2897 

81  58    5 

2911 

8:3  30  10 

9927 

85     1  55 

2942  1 

a  Arietis 

W. 

36  56  50 

2750 

38  32  30 

2750 

40    8    4 

9751 

41  43  ;36 

9755 

Pollux 

E. 

39  41  52 

2503 

38    0  42 

2521 

36  19  58 

9540 

34  39  41 

2560 

Rogulus 

E. 

76    2    3 

2507 

74  20  59 

2525 

72  40  20 

9543 

71     0    7 

2562 

Sun 

E. 

107  52  29 

•9832 

106  18  43 

2852 

104  45  22 

9871 

103  12  26 

2891 

24 

a  Pepasi 

W. 

92  35  27 

3029 

94     5    4 

3047 

95  34  18 

3066 

97    3    9 

3085 

a  Arietis 

W. 

49  39  27 

9799 

51   14    6 

2801 

52  48  32 

2811 

54  22  45 

982<2  ; 

Aldebornn 

W. 

18  58    9 

9878 

20  30  56 

2862 

22    4    3 

2852 

23  37  24 

9845 

Regulus 

E. 

62  45  17 

9651 

61     7  31 

S669 

59  30    9 

2686 

57  5:3  10 

2702 

Suff 

E. 

95  3:3  49 

9984 

94    3  16 

3001 

92  ai    5 

3019 

91     3  16 

3037 

25 

a  Arietis 

W. 

62  10  20 

9877 

63  43    8 

2689 

65  15  41 

2899 

G6  48     1 

9911 

Aldebarnu 

W. 

31  24  51 

9855 

32  58    7 

2862 

34  31   15 

9869 

36    4  14 

98T7 

Regulus 

E. 

49  5:3  46 

9784 

48  18  57 

2800 

46  44  29 

9815 

45  10  21 

9831 

Suif 

E. 

83  39  29 

3190 

82  11  44 

3136 

80  44  18 

3151 

79  17  10 

3I6G 

26 

a  Arietis 

VV. 

74  26    9 

9965 

75  57    6 

2975 

77  27  50 

3985 

78  58  22 

9905 

Aldebaran 

W. 

43  46  28 

2920 

45  18  22 

mka 

46  50    4 

9938 

48  21  :35 

9946 

Regulus 

E. 

37  24  35 

2905 

35  52  23 

2920 

34  20  29 

9935 

32  48  54 

9950 

Sun 

E. 

72    5  51 

3i36 

70  40  24 

3948 

69  15  12 

3961 

67  50  15 

3273 

27 

a  Arietis 

W. 

86  27  59 

3041 

87  57  21 

3050 

89  26  32 

3058 

90  55  33 

3066 

Aldebarnu 

W. 

55  56  a3 

9987 

57  27    2 

2994 

58  57  22 

3001 

60  27  33 

3008 

Sun 

E. 

()0  48  52 

3328 

59  25  13 

3338 

58     1  45 

3347 

56  38  28 

3356 

28 

a  Arietis 

W. 

98  18  14 

3104 

99  46  19 

3110 

101   14  16 

3117 

102  42    5 

3124 

Aldebaran 

w. 

67  56  25 

3039 

69  25  49 

3045 

70  55    6 

3050 

72  24  17 

3055 

Pollux 

w. 

23  43  14 

3034 

25  12  45 

3037 

26  42  12 

3040 

28  11  35 

3044 

Sun 

E. 

49  44  a3 

3397 

48  22  13 

3405 

47    0    2 

3419 

45  37  59 

3418 

29 

Aldebaran 

W. 

79  48  47 

3076 

81  17  26 

3079 

82  46     1 

3082 

84  14  32 

3065 

Pollux 

w. 

,35  37  26 

3060 

37    6  25 

3063 

38  35  20 

3065 

40    4  12 

3069 

Sun 

E. 

38  49  31 

3448 

37  28    9 

3454 

36    6  54 

3460 

34  45  45 

3165 

30 

Aldebaran 

W. 

91  36  19 

3097 

93    4  32 

3098 

94  32  44 

3100 

96    0  54 

3100 

Pollux 

W. 

47  27  50 

3077 

48  56  28 

3078 

50  25    4 

3070 

51  53  39 

3061 

Sun 

E. 

28     1  29 

3493 

26  40  57 

3498 

25  20  31 

3506 

24    0  13 

3513 

XVIII. 
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GREENWICH  MEAN  TIME. 

LUNAE  DISTANCES. 

1. 

Name  and  Direotion 
of  Objeot. 

Midnight. 

P.L. 

of 

Diff. 

XVh. 

P.L. 
of 
Diff. 

XVUlh. 

P.L. 

of 

DIff. 

XXII*. 

P.L. 
of 

i>iff. 

21 

Pollux 

E. 

60  30  49 

9378 

5^  44  17 

9996 

56  58  11 

9314 

55*  12  32' 

9339 

RegiiliiH 

K. 

96  49    1 

2287 

95    2  42 

2304 

93  16  48 

9399 

91  31  20 

9340 

Suw 

E. 

127  10  51 

9603 

125  32    0 

9021 

123  53  33 

2639 

122  15  31 

9658 

22 

Fomalhuut 

W. 

93    9  35 

SS91 

94  48  42 

9610 

96  27  23 

9630 

98    5  37 

9649 

JUPITF.R 

W. 

84  38  13 

9389 

86  22    4 

9408 

88    5  28 

9496 

89  48  26 

9443 

aPegasi 
a  Ariet'iH 

W. 

74  13  14 

9844 

75  46  45 

9855 

77  20     1 

9869 

78  53    0 

9889 

W. 

30  36    3 

978:} 

32  10  53 

9768 

33  4()    3 

9758 

35  21  26 

9753 

Pollux 

E. 

46  31     0 

9496 

44  48    3 

9445 

43    5  a3 

9464 

41  23  29 

9483 

Reguhis 

E. 

82  50  40 

9439 

81    7  51 

2451 

79  25  29 

9470 

77  43  33 

9488 

Sun 

E. 

114  11  47 

9754 

112  36  19 

2774 

HI     1  17 

9793 

109  26  40 

9613 

23 

Foinallmut 

W. 

106  10    3 

9753 

107  45  a3 

2773 

109  20  36 

9795 

no  55  11 

9817 

Jupiter 

VV. 

98  16  54 

9534 

99  57  20 

9551 

101  37  22 

9569 

103  17    0 

9586 

a  Pegiisi 

VV. 

86  a3  20 

9959 

88    4  24 

9976 

89  35    7 

9993 

91     5  28 

3011 

a  Arietis 

VV. 

43  19    3 

9760 

44  54  23 

9766 

46  29  35 

9773 

48    4  36 

9782 

Pollux 

E. 

32  59  51 

9579 

31  20  27 

9598 

29  41  29 

9617 

28    2  57 

9637 

Kegulus 

E. 

69  20  20 

9580 

67  40  58 

9598 

66    2    0 

9615 

61  23  26 

96.14 

Sun 

E. 

101  39  55 

9909 

100    7  48 

9996 

98  36    5 

9946 

97    4  45 

3965 

24 

a  Pe^usi 
a  Arietis 

W. 

98  31  37 

3105 

99  59  41 

31S4 

101  27  21 

3144 

102  54  37 

3164 

W. 

55  56  44 

9839 

57  30  30 

9844 

59    4     1 

985r) 

60  37  18 

2666, 

Aldelxu-uii 

W. 

25  10  5:} 

9849 

26  44  26 

9643 

28  17  58 

2845 

29  51  27 

9849 

Regulus 

E. 

5(5  16  Itt 

9719 

54  40  18 

9736 

53    4  26 

9759 

51  28  55 

9769 

Sun 

E. 

89  33  49 

3054 

88    4  43 

3071 

86  35  58 

3087 

85    7  33 

3105 

25 

a  Arietis 

VV. 

68  20    6 

9991 

69  51  58 

2933 

71  23  35 

9943 

72  54  59 

9954 

Aldebaniii 

VV. 

37  37    2 

9885 

39    9  40 

2894 

40  42    7 

9909 

42  14  23 

9911 

Regulus    . 

E. 

43  36  33 

9846 

42    3    5 

9861 

40  29  56 

9876 

38  57    6 

9891 

Sun 

E. 

77  50  20 

3180 

76  23  47 

3195 

74  57  32 

3909 

73  31  33 

3993 

26 

a  Arietis 

W. 

80  28  41 

3005 

81  58  48 

3014 

83  28  43 

3093 

84  58  27 

3033 

Aldebanui 

VV. 

49  52  56 

9954 

51  24    6 

9963 

52  55    5 

9971 

54  25  54 

9979 

Regulus 

E. 

31  17  39 

9965 

29  46  43 

9981 

28  16    6 

9997 

26  45  50 

3014 

Sun 

\'l. 

66  25  32 

3384 

65    1    2 

399C 

63  36  46 

3307 

62  12  43 

3319 

27 

a  Arietis 

VV. 

92  24  24 

3074 

93  5:3    5 

3069 

95  21  37 

3069 

96  50    0 

3096 

Aldebanui 

VV. 

61  57  36 

3015 

63  27  30 

9099 

64  57  16 

3098 

66  26  54 

3034 

Sun 

E. 

55  15  21 

3365 

53  52  25 

3373 

52  29  38 

3389 

51    7    1 

3390 

28 

a  Arietis 

VV. 

104    9  46 

3130 

105  37  19 

3136 

107  .4  45 

3143 

108  32    3 

3148 

Aldebanui 

VV. 

73  53  22 

3060 

75  22  21 

3064 

76  51  15 

3009 

78  20    3 

3079 

Pollux 

VV. 

29  40  53 

3047 

31  10    7 

3051 

32  39  17 

3054 

34    8  23 

3056 

Sun 

E. 

44  \6    3 

3494 

42  54  14 

3431 

41  32  33 

3438 

40  10  59 

3443 

29 

Aldebaron 

W. 

85  43    0 

3088 

87  11  24 

3091 

88  39  45 

3093 

90    8    3 

3095 

Pollux 

W. 

41  33    0 

3070 

43    1  46 

3073 

44  30  29 

3074 

45  59  10 

3075 

Sun 

E. 

33  24  42 

3470 

32    3  44 

3476 

30  42  53 

3481 

29  22    8 

3487 

30 

Aldebaran 

VV. 

97  29    2 

.3109 

98  57    9 

3103 

100  25  15 

3104 

101  53  20 

3105 

Pollux 

W. 

53  22  12 

3081 

54  50  45 

3089 

56  19  17 

3069 

57  47  49 

3089 

Sun 

E. 

22  40    3 

3591 

21  20    2 

3531 

20    0  12 

3549 

18  40  34 

3555 
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AT  GREENWICH  APPARENT 

NOON. 

THE  SUN'S 

t 

1 

e 

1 

1 

1 

Sidereal 
Time  of 
Seiui- 
(liamotei 
Passing 
Meridian. 

64^35 
64.39 
61.44 

Equadou  of 
Time, 

to  1)0 

SiibuacLfd 

Appsirent 
Time. 

Diff.  for 
1  Hour. 

Appannt 
Bight  AsoensioB. 

Diff.  for 
1  Honr. 

Apparent 
Declination. 

Diif.  for 
IHonr. 

Semi- 
diameter. 

16     1Mb 
16     1.62 
16     1.90 

Thur. 

Frid. 

Sat. 

1 

2 
3 

h      m       ■ 

12  29  24.00 
12  33     1.55 
12  36  39.41 

9.058 
9.071 
9.084 

S.   3  10  S6.6 
3  33  54.5 
3  57  10.0 

-58'.28 
68.20 
58.09 

Ill            H 

10  17.91 
10  36.86 
10  55.50 

0.797 
0.784 
0.771 

SUN. 

Mon. 

Tues. 

4 
5 
6 

12  40  17.59 
12  43  56.11 
12  47  35.00 

9.098 
9.113 
9.188 

4  20  22.8 

4  43  32.5 

5  6  38.6 

-57.97 
57.83 
57.67 

16 
16 
16 

2.19 
2.47 
2.75 

61.19 
64.r)4 
61.60 

11   1383 
11  31.81 
11  49.42 

0.757 
0,742 
0.727 

Wed. 
Thur. 
Frid. 

7 
8 
9 

12  51   14.27 
12  54  53.93 
12  58  34.01 

9.144 
9.161 
9.179 

5  29  40.9 

5  52  38.9 

6  15  32.1 

-57.50 
57.31 
57.11 

16 
16 
16 

3.03 
3.32 
3.60 

61.66 
64.72 
61.79 

12     G66 
12  23.51 
12  39.94 

0.711 
0.694 
0.076 

Sat. 

SUN 

Mon. 

10 
11 

12 

13    2  14.52 
13     5  55.48 
13     9  36.91 

'  9.197 
9.216 
9.236 

6  38  20.2 

7  1     2.9 
7  23  39.8 

-56.89 
56.66 
56.41 

16 
16 
16 

3.88 
4.16 
4.44 

64.86 
64.93 
65.00 

12  55.94 

13  11.49 
13  26.57 

0.658 
0.639 
0.619 

Tues. 
Wed. 
Thur. 

13 
14 
15 

13  13  18.84 
13  17     1.27 
13  20  41.23 

9.257 
9.279 
9.301 

7  46  10.5 

8  8  34.6 
8  30  51.9 

-56.14 
55.86 
55.5(i 

16 
16 
16 

4.72 
5.00 

5.28 

65.07 
65.15 
65.23 

13  41.15 

13  55.23 

14  8.79 

0.508  ' 

0.570 

0.554 

Frid. 
Sat. 

SUN 

16 
17 
18 

13  24  27.74 
13  28  11.83 
13  31  56.51 

9.325 
9.349 
9.374 

8  53     1.9 

9  15     4.2 
9  36  58.6 

—55.25 
54.93 
51.60 

16 
16 
16 

5.56 
5.83 
6.10 

65.31 
65.40 
65.49 

14  21.79 
14  34.23 
14  46.07 

0..530 
0.506 
0.481 

Mon. 
Tues. 
Wed. 

19 
20 
21 

13  35  41.81 
13  39  27.73 
13  43  14.32 

9.400 
9.427 
9.455 

9  58  44.6 
10  20  21.8 
10  41  49.9 

-54.24 
63.87 
53.48 

16 
16 
16 

6.37 
6.64 
6.90 

65.58 
65.67 
65.77 

14  57.30 

15  7.90 
15   17,84 

0.455 
0.428 
0  400 

Tliur. 

Frid. 

Sat. 

22 
23 
24 

13  47     1.59 
13  50  49.54 
13  54  38.20 

9.483 
9.513 
9.543 

1 1     3     8.6 
11  24  17.6 
11  45  16.4 

-53.08 
52.66 
52.23 

16 
16 
16 

7.17 
7.43 
7.69 

65.87 
65.97 
66.07 

15  27.11 
15  35.69 
15  43.56 

0.372 
0.343 
0.313 

SUN 

Mon. 

Tues. 

25 
26 
27 

13  58  27.59 

14  2  17.71 
14     6     8.59 

9.573 
9.604 
d.636 

12     6     4.5 
12  26  41.7 
12  47     7.5 

-51.78 
51.31 
50.83 

16 
16 
16 

7.95 
8.21 
8.46 

66.17 
66.27 

15  50.71 

15  57.13 

16  2.79 

0.283 
0.252 
0.220 

Wed. 
Thur. 
Frid. 
Sat. 

28 
29 
30 
31 

14  10     0.23 
14  13  52.64 
14  17  45.83 
14' 21  39.81 

9.668 
9.700 
9.733 
9.766 

13     7  21.5 
13  27  23.2 

13  47  12.3 

14  6  48.3 

-50.32 
49.80 
49.26 
48.71 

16 
16 
16 
16 

8.71 
8.96 
9.21 
9.46 

66.49 
66.60 
66.71 
66.82 

16     7.69 
16  11.82 
16   15.17 
16   17.74 

0.188 
0.150 
0.123 
0.090 

SUN 

32 

14  25  34.58 

9.790 

S.  14  26   10.8 

-48.14 

16 

9.71 

66.93 

16  19.52 

0.057 

N0T«.-Th 

e  mean  time  of  kol 

aidiameto 

r  passing  may  be  found  by  s 

ubtiactlnK  0M8  from  tha  gidcrenl  timi 

i. 

Th 

e  sign  —  prefixed 

to  the  ho 

urly  change  of  declination  in( 

licates  that  w>ath  clocliDaiions  are  inci 

■easing. 

11. 
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AT  GREENWICH  MEAN  NOON. 

THE 

SUN'S 

1 

« 

P 

1 

1 

Vi 

o 

1 

1 

2 
3 

Equation  of 

Time, 

to  be 

Added  to 

Mean  Time. 

Diff.  for 
1  Honr. 

Sidereal 

Time, 

or 

Kigbt  Ascension 

of 

Mean  Kim. 

Apparent 

lli*;IitA.sconKion. 

Diff.  for 
1  Hour. 

Apparent 
Declination. 

Diff.  for 
1  Honr. 

Thur. 

Frid. 

Sat. 

h       lU          H 

12  29  25.56 
12  33     3.16 
12  no  41.07 

O.OCO 
0.073 
0.03G 

S.     3  10  46.6 
3  31     4.8 
3  57  20.6 

-58.30 
58.21 
58.10 

m       8 

10  18.04 
10  37.00 
10  55.64 

0.797 
0.784 
0.771 

k      m       8 

12  39  43.60 
12  43  40.16 
12  47  36.71 

SUN. 

Mon. 

Tues. 

4 
5 
6 

12  40  19.30 
12  43  57.87 
12  47  36.81 

0.100 
9.115 

o.i:m 

4  20  33.7 

4  43  43.6 

5  6  50.0 

-57.98 
57.84 
57.68 

11   13.97 
11  31.95 
11  49.56 

0.757 
0.742 
0.727 

12  51  33.27 
12  55  29.82 
12  59  26.37 

Wed. 
Thur. 
Frid. 

7 
8 
9 

12  51   16.12 
12  54  55.83 
12  58  35.95 

0.14(5 

0.1  6:J 

0.181 

5  29  52.5 

5  52  50.7 

6  15  44.1 

-57.51 
57.32 
57.12 

12    6.80 
12  23.65 
12  40.08 

0.711 
0.694 
0,676 

13     3  22.92 
13    7  19.48 
13  11   16.03 

Sat. 

SUN, 

Mon. 

10 
11 
12 

13     2  16.51 
13     5  57.51 
13     9  38.99 

0.100 
0.12I8 
9.Q:J8 

6  38  32.4 

7  1   15.3 
7  23  52.4 

-56.90 
56.67 
56.42 

12  56.08 

13  11.63 
13  26.71 

0.658 
0.639 
0.619 

13  15  12.59 
13  19    9.14 
13  23     5.70 

Tues. 
Wed. 
Thur. 

13 
14 
15 

13  13  20.96 
13  17     3.43 
13  20  46.43 

o.-ano 

0.281 
0.303 

7  46  23.3 

8  8  47.5 
8  31     4.9 

-56.15 
55.67 
55.57 

13  41.29 

13  55.37 

14  8.92 

0.598 
0.576 
0.554 

13  27    2.25 
13  30  58.80 
13  34  55.35 

Frid. 
Sat. 

SUN. 

16 
17 

18 

13  24  29.98 
13  28  14.11 
13  31  58.83 

0.3>7 
0.351 
0.37r) 

8  53  15.0 

9  15  17.4 
9  37  11.9 

-55.26 
54.94 
54.60 

14  21.92 
14  34.35 
14  46.19 

0.530 
0.506 
0.481 

13  38  51.90 
13  42  48.46 
13  46  45.02 

Mon. 
Tues. 
Wed. 

19 
20 
21 

13  35  44.16 
13  :i9  30.12 
13  13   16.7! 

0,40-2 
0.4  20 
0.4.-)7 

9  58  58.0 
10  20  35.3 
10  42     3.5 

-54.24 

53.87 
53.48 

14  57.41 

15  8.01 
15  17.94 

0.455 
0.428 
0.400 

13  50  41.57 
13  54  38.13 
13  58  34.68 

Thur. 

Frid. 

Sat. 

22 
23 
24 

13  47     4.01 
13  50  52.02 
13  54  40.71 

0.48r> 
0.514 
0.544 

1 1     3  22.3 
11  24  31.3 
11  45  30.1 

-53.08 
52.GG 
52.23 

15  27.20 
15  35.77 
15  43.64 

0.372 
0.343 
0.313 

14     2  31.24 
14     6  27.79 
14  10  24.35 

SUN. 

Mon. 

Tues. 

25 
26 

27 

13  58  30.12 

14  2  20.27 
U     6  11.17 

0.574 
0.605 
0.637 

12     6  18.2 
12  26  55.3 
12  47  21.1 

-51.78 
51.31 
50.83 

15  50.78 

15  57.19 

16  2.85 

0.283 
0.252 
0,220 

14  14  20.90 
14  18  17.46 
14  22  14.01 

Wed. 
Thur. 
Frid. 
Sat. 

28 
29 
30 
31 

14  10     2.83 
14  13  55.26 
14  17  48.47 
14  21  42.47 

O.OCO 
0.701 
0.734 
0.7G7 

13     7  35.0 
13  27  36.6 

13  47  25.6 

14  7     1.5 

-!30.3> 
40.80 
40.26 
48.71 

16     7.74 
16  11.86 
16  15.20 
16  17.76 

0.188 
0.156 
0.123 
0.090 

14  26  10.57 
14  30    7.12 
14  34     3.67 
14  38     0.23 

SUN. 

32 

14  25  37.26 

0.800 

S.  14  26  23.9 

-48.14 

16  19.53 

0.057 

14  41  56.79 

XOTR.—Tbo 
Tho 
arei 

semidiamoteT  for  mc 
sign  — prefixed  toll 
ncrea«iD<;. 

an  noon  n 

le  hourly 

lay  bo  aasamed  the  somo  as  th 
[:lian;;e  of  declination  indicates 

Bit  for  apparent  I 
that  south  deoli 

loon. 
nations 

Diff.  for  1  hoar, 
-f9-.8565. 
(Table  m.) 
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111. 


1 

AT  GREENWICH  MEAN  NOON. 

THE  SUN'S 

1 

i 
1 

Logarithm 

of  the 

Kadins  Vector 

Mean  Time 

TEUE  LONGITUDE. 

^ 
& 

Diff.  for 
1  Hour. 

LATITUDE. 

of  the 

Earth. 

Diff.  for 
1  Hoar. 

of 
Sidereal  Noon. 

fi 

i3 

X 

A' 

1 

274 

188    d  59"  1 

d  36"4 

147.68 

+  0.46 

0.0002928 

-51.7 

h       III       B 

11   18  24.96 

2 

275 

188  60    4.7 

59  41.9 

147.77 

0.40 

0.0001684 

52.0 

11   14  29.05 

3 

276 

189  59  12.4 

58  49.5 

147.86 

0.31 

0,0000433 

52.3 

11   10  33.14 

4 

277 

190  58  22.1 

57  59.1 

147.95 

+  0.20 

9.9999175 

-52.6 

11     6  37.23 

5 

278 

191  67  33.7 

57  10.6 

148.03 

+  0.07 

9.9997911 

52.8 

11     2  41.33 

6 

279 

192  56  47.3 

56  24.1 

148.10 

-  0.06 

9.9996643 

53.0 

10  58  45.42 

7 

280 

193  56    2.8 

55  39.5 

148.18 

-  0.20 

9.9995371 

-53.1 

10  51  49.51 

8 

281 

194  55  20.1 

54  56.6 

148.Q5 

0.33 

9.9994096 

53.2 

10  50  53.60 

9 

282 

195  54  39.1 

54  15.5 

148.33 

0.44 

9.9992619 

53.3 

10  46  57.69 

10 

283 

196  53  59.8 

53  36.1 

148.40 

-  0.53 

9.9991540 

-53.2 

10  43     1.79 

11 

284 

197  53  22.3 

52  58.5 

148.47 

0.60 

9.9990264 

53.1 

10  39     5.88 

12 

285 

198  52  46.6 

52  22.7 

148.54 

0.65 

9.9988992 

52.9 

10  35     9.97  ' 

13 

286 

199  52  12.7 

51  48.7 

148.62 

-  0.66 

9.9987726 

-52.6 

10  31   14.06 

14 

287 

200  51  40.6 

51   16.5 

148.69 

0.64 

9.9986467 

52.3 

10  27  18-16 

15 

288 

201  51  10.3 

50  46.1 

148.77 

0.59 

9.9985215 

52.0 

10  23  22.25 

16 

289 

202  50  41.9 

50  17.6 

148.85 

-  0.52 

9.9983971 

-51.6 

10  19  26.34 

17 

290 

203  50  15.5 

49  51.0 

148.93 

0.42 

9.9982737 

51.2 

10  15  30.43 

18 

291 

204  49  51.0 

49  26.4 

149.01 

0.30 

9.9981514 

50.7 

10  11  34.53 

19 

292 

205  49  28.5 

49    3.8 

149.10 

-0.17 

9.9980303 

-50.2 

10    7  38.62 

20 

293 

206  49    8.1 

48  43.3 

149.19 

-0.04 

9.9979103 

49.8 

10     3  42.71 

21 

294 

207  48  50.0 

48  25.0 

149.28 

+  0.09 

9.9977912 

49.4 

9  59  46.80 

22 

295 

208  48  34.1 

48    9.0 

149.37 

+  0.21 

9.9976732 

-49.0 

9  55  50.88 

23 

296 

209  48  20.4 

47  55.2 

149.47 

0.32 

9.9975562 

48.7 

9  51  54.97 

24 

297 

210  48    8.9 

47  43.6 

149.56 

0.40 

9.9974401 

48.3 

9  47  59.06 

25 

298 

211  47  59.7 

47  34.3 

149.66 

+  0.46 

9.9973248 

-47.9 

9  44     3,15 

26 

299 

212  47  52.7 

47  27.2 

149.75 

0.49 

9.9972102 

47.6 

9  40     7.25 

27 

300 

213  47  47.8 

47  22.2 

149.84 

0.49 

9.9970961 

47.4 

9  36  11.31 

28 

301 

214  47  45.1 

47  19.3 

149.93 

+  0.46 

9.9969825 

-47.2 

9  32  15.43 

29 

302 

215  47  44.6 

47.  18.7 

150.02 

0.40 

9.9968694 

47.0 

9  28  19.52 

30 

303 

216  47  46.2 

47  20.2 

150.11 

0.31 

9.9967568 

46.8 

9  24  23.61 

31 

304 

217  47  49.9 

47  23.7 

150.19 

0.20 

9.9966446 

46.7 

9  20  27.70 

32 

305 

218  47  55.5 

47  29.1 

150.27 

+  0.08 

9.9965327 

-46.5 
nn  X',  to 

9  16  31.79 

HOTB.— The 
the 

namben  in  column 
mean  eqainoz  of  Ja 

^  correaponcl 
nnary  0*.0. 

to  tho  tn 

ne  eqainox  of  the  dtttej  in  coliii 

Diff.  for  I  Uoiir, 
—  9«.829(i. 
(Table  II.) 
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GREENWICH  MEAN  TIME. 

THE  MOON'S 

1 
•s 

1 
2 
3 

SBtfIDIA.H£TER. 

HOBIZONTAt 

PARALLAX. 

UPPER  TRANSIT. 

AGB. 

Noon. 

Midnight. 

Koon, 

Biff,  for 
1  Hoar. 

Miiluight. 

Diff.  for 
I  Hour. 

Meridian  of 
Greenwich. 

DIffi  for 
1  Hour. 

Noon. 

14  43.6 
14  43.7 
14  45.3 

14  43'!5 
14  44.4 
14  46.6 

53  56.'l 
53  56.6 
54.    2.4 

^0.10 

40.14 

0.35 

i3  55.7 

53  58.9 

54  7.2 

+0'.03 
0.25 
0.46 

h       in 

23  33.7 

6 
0  13.2 

Ill 
1.65 

1.66 

d 
28.2 

29.2 
0.5 

4 
5 

6 

14  48.3 
14  52.7 
14  58.6 

14  50.3 

14  55.4 

15  2  1 

54  13.3 
54  29.4 
54  51.0 

+0.57 
0.79 
1.02 

54  20.7 

54  39.5 

55  3.9 

+0.67 
0.90 
1.15 

0  53.4 

1  35.2 

2  19.3 

1.71 
1.79 
1.90 

1.5 
2.5 
3.5 

7 
8 
9 

15    6.0 
15  15.2 
15  26.0 

15  10.4 
15  20.4 
15  32.0 

55  18.4 

55  52.0 

56  31.8 

+  1.27 
1.53 
1.78 

55  34.4 

56  11.2 
56  53.9 

+  1.40 
1.66 
1.90 

3     6.6 

3  57.5 

4  51.8 

2.04 
2.19 
2.31 

4.5 
5.5 
6.5 

10 
11 
12 

15  38.4 

15  51.9 

16  5.8 

15  45.0 

15  58.9 

16  12.7 

57  17.2 

58  6.9 
58  58.1 

+2.00 
2.12 
2.12 

57  41.7 

58  32.5 

59  23.3 

+2.08 
2.14 
2.06 

5  48.6 

6  46.5 

7  44.0 

2.39 
2.40 
2.36 

7.5 
8.5 
9.5 

13 
14 
15 

16  19.2 
16  30.7 
16  39.0 

16  25.3 
16  35.4 
16  41.5 

59  47.3 

60  29.6 
60  59.9 

+1.94 
1.55 
0.94 

60    9.6 

60  46.6 

61  9.1 

+  1.77 

1.27 

+0.59 

8  39.9 

9  34.1 
10  26.8 

2.29 
2.23 
2.19 

10.5 
11.5 
12.5 

16 
17 

18 

16  42.8 
16  41.4 
16  34.8 

16  42.7 
16  38.7 
16  29.8 

61  13.8 
61     8.6 
60  44.5 

+0.19 

-0.62 

1.36 

61  13.6 
60  58.8 
60  26.2 

-0.22 
1.01 
1.68 

11  19.1 

12  11.9 

13  6.1 

2.19 
2.23 
2.29 

13.5 
14.5 
15.5 

19 
20 
21 

16  23.9 
16    9.8 
15  54.3 

16  17.1 
16    2.2 
15  46.3 

60    4.3 

59  12.8 
58  15.6 

-1.95 
2.30 
2.42 

59  39.6 
58  44.6 
57  46.5 

-2.15 
2.39 
2.40 

14    2.1 

14  59.7 

15  57.8 

2.37 
2.41 

2.40 

16.5 
17.5 
18.5 

22 
23 
24 

15  38.6 
15  24.0 
15  11.2 

15  31.1 
15  17.3 
15    5.7 

57  18.0 
56  24.3 
55  37.5 

-2.34 
2.11 
1.78 

56  50.4 
55  59.9 
55  17.3 

-2.24 
1.96 
1.59 

16  518 

17  49.2 

18  40.0 

2.32 
2.19 
2.04 

19.5 
20.5 
21.5 

25 
26 
27 

15    0.9 
14  53.1 

14  48.1 

14  56.7 
14  50.3 
14  46.4 

54  59.5 
54  31.0 
54  12.2 

-1.39 
0.99 
0.60 

54  44.1 
54  20.5 
54     6.2 

-1.19 
0.79 
0.41 

19  27.3 

20  11.2 
20  52.8 

1.90 
1.78 
1.70 

22.5 
23.5 
24.5 

28 
29 
30 
31 

14  45.3 
14  44.9 
14  46.4 
14  49.5 

14  44.9 
14  45.4 
14  47.8 
14  51.6 

54    2.4 
54    0.9 
54     6.3 
54  17.7 

-0.24 

+0.09 

0.36 

0.58 

54     0.7 
54     2.8 
54  11.4 
54  25.3 

-0.07 

+0.23 

0.48 

0.68 

21  32.8 

22  12.3 

22  52.3 

23  33.6 

1.66 
1.66 
1.69 
1.77 

25.5 
26.5 
27.5 
28.5 

32 

14  53.9 

14  56.5 

54  33.9 

+0.77 

54  43.6 

+0.85 

6 

29.5 

1 
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GKEBNWIOH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Eour. 

Right  Aftconslon. 

Difltfor 
I  MiDute. 

Declination. 

Diff.  for 
1  Minute. 

Hoar. 

Right  Ascension. 

Diffifor 
1  Minate. 

Declination. 

Diff.  for 
IMinnt^". 

TH 

URSD. 

A.Y  1. 

SATURDAY  3. 

li     in       8 

s 

0         /        // 

1        " 

li    m     s 

8 

Off/ 

1/ 

0 

1 1  35  22.53 

1.7949 

N.  7  44  46.9 

12.704 

0 

13    0  29.70 

1.7743 

S.  2  44  10.2 

13.992 

1 

11  37  10.17 

1.7931 

7  32    3.8 

12.739 

] 

13    2  16.19 

1.7754 

2  57  23.:5 

13.214 

2 

11  38  57.71 

1.7914 

7  19  19.1 

12.7.'i9 

2 

13    4    2.75 

1.7765 

3  10  35.9 

13.206 

3 

1 1  40  45.14 

1.7897 

7    (;  :32.7 

12.786 

3 

13    5  49.37 

1.//V6 

3  23  48.0 

13.197 

4 

1 1  42  32.47 

1.7881 

6  53  44.7 

12.812 

4 

13    7  36.06 

1.7788 

3  36  59.(5 

13.187 

5 

11  44  19.71 

1.7866 

6  40  55.2 

12.837 

5 

13    9  22.83 

1.7801 

3  50  10.5 

13.177 

6 

11  40    G.m 

1.7851 

(\  28    4.3 

12.861 

(5 

13  11     9.67 

1.7814 

4    3  20.8 

13.167 

7 

1 1  47  53.92 

l.7€36 

6  15  11.9 

12.885 

7 

13  12  56.60 

1.7828 

4  16  30.5 

13.155 

8 

1 1  49  40.89 

1.7891 

6    2  18.1 

12.907 

8 

13  14  43.61 

1.7842 

4  29  39.4 

13.142 

D 

11  51  27.77 

1.7808 

5  49  2:3.0 

12.929 

9 

13  16  30.71 

1.7857 

4  42  47.5 

13.126 

10 

11  53  14.58 

1.7796 

5  36  2(5.6 

12.951 

10 

13  18  17.90 

1.7873 

4  55  54.8 

13.114 

11 

11  55     1.32 

1.7783 

5  23  28.9 

12.972 

11 

13  20    5.19 

1.7890 

5    9     1.2 

13.099 

VZ 

1 1  56  47.98 

1.7771 

5  10  30.0 

12.991 

12 

13  21  52.58 

1.7907 

5  22    (5.7 

13.064 

13 

1 1  58  34.57 

1.7760 

4  57  m,o 

13.010 

13 

13  23  40.07 

1.7924 

5  35  11.3 

13.067 

14 

12    0  21.10 

1.7750 

4  44  28.8 

13.029 

14 

13  25  27.67 

1.7942 

5  48  14.8 

13.050 

15 

12    2    7.57 

1.7740 

4  31  2(i.5 

13.047 

15 

13  27  15.37 

1.7960 

6     1    17.3 

13.032 

16 

12    3  5:3.98 

1.7730 

4   18  2:J.2 

13.064 

16 

13  29    3.19 

1.7980 

6  14  18.7 

13.014 

17 

12    5  40.3:3 

1.7731 

4     5  18.9 

1.3.060 

17 

13  30  51.13 

Karoo 

6  27  19.0 

12.995 

18 

12    7  26.63 

1.7713 

3  52  i:i(» 

13.096 

18 

13  3*2  39.19 

1.8090 

6  40  18.1 

19.974 

19 

12    9  12.89 

1.7706 

:i  39    7.4 

13.110 

19 

13  34  27.37 

1.8041 

6  53  15.9 

12.953 

20 

12  10  59.10 

1.7699 

:{  26    0.4 

13.123 

20 

13  36  15.68 

1.8063 

7    6  12.5 

19.931 

21 

12  12  45.27 

1.7693 

3  12  52.(> 

13.137 

21 

13  38    4.13 

1.8086 

7  19    7.7 

12.906 

22 

12  14  31.41 

1.7687 

2  59  44.0 

13.150 

22 

13  39  52.71 

1.6109 

7  32     1.5 

19.865 

23 

12  16  17.51 
F 

1.7681 

ftlDA! 

N.  2  46  34.6 
i   2. 

13.162 

23 

13  41  41.43 

SI 

1.6139 

[JNDA 

S.  7  44  53.9 
Y  4. 

19.809 

0 

12  18    3.58 

1.7676 

N.  2  33  24.5 

13.173 

0 

13  43  30.2i) 

1.8155 

S.  7  57  44.9 

19.837 

1 

12  19  49.63 

1.7672 

2  20  1:3.8 

13.183 

1 

13  45  19.29 

I.8I80 

8  10  34.3 

19.610 

2 

12  21  35.65 

1.7668 

2    7    2.5 

13.193 

2 

13  47    8.45 

1.8206 

8  23  22.1 

12.783 

3 

12  2;^  2l.r)5 

I.76G6 

1  53  50.6 

13.202 

:i 

1:)  48  57.76 

1.6932 

8  36    8.3 

12.756 

4 

12  25    7.64 

1.7664 

1  40  38.2 

13.210 

4 

13  .50  47.23 

1.8258 

8  48  52.8 

12.726 

5 

12  26  5:^.62 

1.7662 

1  27  25.4 

13.218 

5 

L3  52  :36.86 

1.8284 

9     1  35.6 

19.699 

(> 

12  28  39.59 

1.7661 

1   14  12.1 

13.225 

() 

13  54  2().64 

1.8311 

9  14  16.7 

12.669 

7 

12  :30  25.55 

1.7660 

1     0  58.4 

13.231 

7 

13  56  16.59 

1.8340 

9  26  55.9 

12.636 

8 

12  32  11.51 

1.7661 

0  47  44.4 

13.236 

8 

13  58    6.72 

1.8369 

9  39  a3.2 

12.606 

1) 

12  :3:}  57.48 

1.7662 

0  34  :30.1 

13.241 

9 

1:)  .59  57.02 

1.8398 

9  52    8.(5 

12.574 

10 

12  35  4:3.45 

1.7G63 

0  21   15.5 

13.245 

10 

14     I  47.49 

1.8428 

10    4  42.1 

12.541 

11 

12  37  29.43 

1.7665 

N.  0    8    0.7 

13.248 

11 

14     3  :38.15 

1.8458 

10  17  1:3.5 

12.506 

12 

12  :39  15.43 

1.7668 

S.  0    5  14.2 

13.250 

12 

14     5  28.J)9 

1.8489 

10  29  42.8 

19.471 

13 

12  41     1.45 

1.7671 

0  18  21».3 

13.252 

13 

14     7  20.02 

1.8521 

10  42  10.0 

12.4.T6 

14 

12  42  47.48 

1.7674 

0  31  44.4 

13.2.')3 

14 

14    9  11.24 

1.6553 

10  54  35.1 

12.399   ' 

15 

12  44  33.53 

1.7678 

0  44  59.6 

13.2:>3 

15 

14   11     2.65 

1.8585 

1 1     6  57.9 

12.361    ' 

If) 

12  46  19.61 

I.76»3 

0  58  14.7 

13.252 

16 

14   12  54.2(5 

1.8618 

11   19  18.4 

12..322 

17 

12  48    .5.73 

1.7680 

1   11  29.8 

13.251 

17 

14  14  4(5.07 

1.8652 

11  31  36.6 

12.283    , 

18 

12  49  51.88 

1.7695 

1  24  44.8 

13.248 

18 

14  16  :38.09 

1.8687 

1 1  43  52.4 

12.243 

19 

12  5|-:38.07 

1.7701 

1  37  59.(> 

13.245 

1!) 

14   18  30.31 

1.8722 

11  56    5.8 

I2.2>3   j 

20 

12  53  24.30 

1.7708 

1  51    14.2 

13.242 

20 

14  20  22.75 

1.87.57 

12    8  1(5.7 

12.161    , 

21 

12  55  10.57 

1.7716 

2    4  28.7 

13.239 

21 

14  22  15.40 

1.8793 

12  20  25.1 

12.1  IH    ' 

22 

12  5(>  56.89 

1.7725 

2  17  42.9 

13.'>34 

2-2 

14  24     8.27 

l.eSTiO 

12  :32  :U).!J 

12.074 

23 

12  58  4:3.27 

1.7734 

2  30  56.7  , 

13.228 

23 

11  26     l.:{6 

1.H867 

12  44  :}4.0 

12.029 

24 

13    0  29.70 

1.7743 

S.  2  44   10.2  1 

13  222 

24 

14  27  54.(57  1 

1.8904 

S.12  56  :54.4 

1 1 .9KJ 
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GREENWICH  MEAN  TIME. 


THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 


Hoar. 


RlghtAiiceDsioQ. 


Diff  for 
1  Minute 


Declination. 


Diff.for 
1  Minate 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

II 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 


MONDAY  5. 


h     ni 

14  27 
14  29 
14  31 
14  33 
14  35 
J  4  37 
14  39 
14  41 
14  43 
14  45 
14  47 
14  48 
14  50 
14  52 
14  54 
14  56 

14  58 

15  0 


15 
15 
15 
15 
15 


15  12 


54.67 
48.21 
41.98 
35.98 
30.22 
24.70 
19.43 
14.40 
9.62 
5.10 
0.83 
56.82 
53.06 
49.57 
46.35 
43.40 
40.72 
38.32 
36.20 
34.36 
32.80 
31.53! 
30.55 
29.86  ! 


1.8904 
1.89-12 
1.8981 
1.9030 
1.9060 
1.9101 
1.9143 
1.9183 
1.9235 
1.9967 
1.9310 
1.9353 
1.9396 
1.9441 
1.9486 
I.953t 
1.9577 
1.9683 
1.9670 
I.97I7 
1.9764 
1.9813 
1.9861 
1.9909 


.12 
13 
13 
13 
13 
13 
14 
14 
14 
14 
14 
15 
15 
15 
15 
15 
16 
16 
16 
16 
16 
16 
17 
S.I7 


56  34.4 

8  3>.0 

20  26.9 

32  18.9 

44  8.0 

55  54.1 
7  37.2 

19  17.2 
30  54.0 
42  27.7 
53  58.2 

5  25.3 
16  49.0 
28  9.3 
39  2(».2 
50  39.5 

I  49.2 
12  55.3 
23  57.6 
34  56.1 

45  50.9 

56  41.8 
7  28.8 

18  11.7 


TUESDAY  6. 


0 

15  14  29.46 

1.9958 

S.17  28  50.5  1 

1 

15  16  29.Jr) 

9.0008 

17  39  25.2' 

2 

15  18  29.56 

8.0058 

17  49  5.5.8 

3 

15  20  30.06 

3.0108 

18    0  22.1 

4 

15  22  30.86 

9.0159 

18  10  44.1 

5 

15  24  31.97 

9.031 1 

18  21     1.7 

6 

15  26  33.39 

3.0269 

18  31   14.8 

7 

15  28  35.12 

2.0314 

18  41  2.3.5 

8 

15  30  37.16 

9.0366 

18  51  27.6 

9 

15  32  39.51 

9.0418 

19     1  27.1 

10 

15  34  42.18 

3.0471 

19  11  21.9 

11 

15  36  45.17 

9.0524 

19  21    12.0 

12 

15  38  48.47 

9.0577 

19  30  57.3 

13 

15  40  52.09 

9.0631 

19  40  37.7 

14 

15  42  56.04 

9.0686 

19  50  13.2 

15 

15  45    0.32 

9.0741 

19  59  43.7 

16 

15  47     4.93 

3.0795 

20    9    9.1 

17 

15  49    9.8(> 

3.0S19 

20  18  2<).4 

18 

15  51   15.12 

3.0901 

20  27  44.5 

19 

15  53  20.71 

3.0960 

20  36  54.3 

20 

15  .55  26.64 

3.1016 

20  45  58.8 

i! 

15  57  32.90 

2.1071 

50  54  .58.0 

22 

15  ,59  39.49 

9.1127 

21     3  51.7 

23 

10     1  46.42 

2.1183 

21    12  39.9  1 

24 

16    3  .53.69 

9.1240 

S.21  21  22.6  1 

11.983 
11.937 
11.891 
11.843 
11.793 
11.743 
11.699 
11.640 
11.588 
11.535 
11.480 
11.494 
11.367 
11.310 
11.953 
11.199 
11.139 
11.070 
11.007 
10.944 
10.881 
10.816 
10.749 
10.681 


10.613 
10.544 
10.474 
10.409 
10.330 
10.956 
10.189 
10.107 
I0.0:)0 
9.959 
9.874 
9.795 
9.714 
9.639 
9.550 
9.466 
9.381 
9.995 
9.907 
9.119 
9.031 
8.941 
8.849 
8.757 
8.661 


Hoar. 


Ri^btAAConHion. 


Diff.for 
I  Minute. 


Declination. 


Dim  for 
IMlnnte. 


0 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 

12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 


2 

3 

4 

5 

6 

7 

8 

9 

10 

II 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 


WEDNESDAY  7. 


ii  111 
16  3 
16  6 
16  8 
16  10 
16  12 
16  14 
16  16 
16  18 
16  21 
16  2:^ 
16  25 
16  27 
16  2f) 
16  31 
16  34 
16  36 
16  38 
16  40 
16  43 
16  45 
16  47 
16  49 
16  51 
16  54 


16  56 

16  58 


8 

8 

53.69 

9.1940 

1.30 

9.1996 

9.24 

9.1359 

17.52 

9.1408 

26.14 

9.1465 

a5.io 

9.1593 

44.40 

9.1578 

,54.04 

9.1635 

4.02 

9.1699 

14.35 

9.1750 

25.02 

9.1807 

36.a3 

9.1863 

47.38 

9.1990 

59.07 

9.1977 

11.10 

9.9034 

23.48 

9.9091 

36.20 

9.9148 

49.26 

9.9904 

2.65 

9.9360 

16.38 

9.9317 

30.45 

9J9373 

44.86 

9.9499 

59.60 

9.9486 

14.68 

9.9541 

S.21 
21 
21 
21 
21 
22 
22 


21  22.6 
29  59.6 
38  30.9 
46  56.4 
55  16.0 
3  29.8 
II  37.6 
22  19  39.3 
22  27  35.0 
22  35  24.5 
22  43  7.7 
22  50  44.7 

22  58  15.3 

23  5  39.4 
23  12  57.1 
2;j  20  8.2 
23  27  12.6 
23  34  10.4 
23  41  1.5 
23  47  45.8 

23  54  23.1 

24  0  .53.4 
24  7  16.7 

S.24  13  33.0 


THURSDAY  8. 


17 
17 
17 
17 
17 
17 


17  14 
17  17 
17  19 
17  21 
17  24 
17  26 
17  28 
17  30 
17  33 
17  35 
17  38 
17  40 
17  42 
17  45 
17  47 
17  49 
17  ,52 


30.09 

9.9596 

45.83 

9.9651 

1.90 

9.9706 

18.30 

9.9760 

35.02 

9.9614 

.52.07 

9.9868 

9.44 

9.8999 

27.13 

9.9975 

45.14 

9.3098 

3.46 

9.3080 

22.10 

9.3139 

41.04 

9.3183 

0.29 

9.3933 

19.84 

9.3984 

39.70 

9.3335 

,59.86 

9.3384 

20.31 

9.3433 

4\My 

9.3489 

2.10 

9.3531 

23.43 

9.3578 

45.03 

9.3694 

6.91 

9.3670 

29.07 

9.3715 

51.49 

9.3759 

14.18 

3.3803 

S.24  19  42.1 
24  25  44.0 
24  31  38.6 
24  37  25.9 
24  43  5.8 
24  48  38.2 
24  54  3.1 

24  59  20.4 

25  4  30.1 
25  9  32.0 
25  14  26.1 
25  19  12.5 
25  23  51.0 
25  28  21.5 
25  32  44.0 
25  36  58.4 
25  41  4.7 
25  45  2.8 
25  48  52.7 
25  52  34.3 
25  56  7.5 

25  59  32.3 

26  2  48.6 
26    5  56.5 

S.26    8  .55  8 


8.664 
8.568 
8.473 
6.376 
8.278 
8.180 
8.079 
7.978 
7.877 
7.773 
7.668 
7.563 
7.456 
7.348 
7.940 
7.199 
7.018 
6.907 
6.795 
6.680 
6.564 
6.447 
6.330 
6.919 


6.099 
5.971 
5.849 
5.797 
5.603 
5.478 
5.359 
5.995 
6.097 
4.967 
4.837 
4.707 
4.575 
4.449 
4.307 
4.179 
4.037 
3.900 
3.769 
3.693 
3.483 
3.343 
3.309 
3.T160 
8.916 
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Vli. 


QBEENWIOH  MRA^r  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Honr. 

Difllfor 
1  Minute. 

Deolinailon. 

Difllfor 
1  Minute. 

Hour. 

Right  Ascenaion. 

Diff.  for 
1  Minute. 

Deolination. 

Bift  for 
1  Minute 

F 

RIDA^ 

Y  9. 

SUNDAY  11. 

li     m      R 

fi 

O          f         It 

// 

h     m      8 

8 

O          f          /f 

// 

0 

17  52  14.18 

SJ)803 

S.26    8  55.8 

2.916 

0 

19  49  56.82 

2.4872 

S.25  31  15.8 

4.646 

] 

17  54  37.13 

3.3847 

26  11  46.4 

2.;72 

I 

19  52  26.05 

3.4871 

25  26  32.1 

4.809 

2 

17  57    0.34 

S.3890 

26  14  28.4 

2.627 

2 

19  54  55.27 

2.4868 

25  21  38.7 

4.971 

3 

17  59  23.81 

2.3933 

26  17     1.7 

2.482 

3 

19  57  24.47 

2.4865 

25  16  35.6 

5.134 

4 

18     I  47.53 

3.3973 

26  19  26.2 

2.335 

4 

19  59  53.65 

2.4860 

25  1 1  22.7 

6.297 

5 

18    4  11.49 

3.4013 

26  21  41.9 

2.187 

5 

20    2  22.79 

3.4854 

25    6    0.0 

5.459 

6 

18    6  35.69 

2.4053 

26  23  48.7 

2.039 

6 

20    4  51.89 

2.4847 

25    0  27.6 

5.621 

7 

18    9    0.13 

2.4093 

26  25  46.6 

1.890 

7 

20    7  20.95 

2.4840 

24  54  45.5 

5.782 

8 

18  11  24.79 

2.4129 

26  27  35.5 

1.740 

8 

20    9  49.97 

2.4832 

24  48  53.7 

5.944 

9 

18  13  49.G8 

2.4166 

26  29  15.4 

1.589 

9 

20  12  18.94 

2.4833 

24  42  52.2 

6.105 

10 

18  IG  14.79 

2.4203 

26  30  46.2 

1.438 

10 

20  14  47.85 

2.4613 

24  36  41.1 

6.266 

11 

18  18  40.12 

2.4239 

26  32    8.0 

1.287 

11 

20  17  16.70 

2.4802 

24  30  20.3 

6.437 

12 

18  21     5.G6 

2.4273 

26  a3  20.7 

1.135 

12 

20  19  45.48 

2.4791 

24  2;3  49.9 

6.586 

Ui 

18  23  31.40 

8.4307 

26  34  24.2 

0.98J 

13 

20  22  14.19 

2.4779 

24  17  10.0 

6.745 

14 

18  25  57.35 

2.4341 

26  35  18.4 

0.837 

14 

20  24  42.82 

2.4766 

24  10  20.5 

6.904 

15 

18  28  23.49 

2.4372 

26  36    3.4 

0.673 

15 

20  27  ll.:38 

2.4753 

24    3  21.5 

7.063 

IG 

18  30  49.82 

3.4403 

26  36  39.1 

0.517 

16 

20  29  39.85 

2.4737 

23  56  13.0 

7.231 

17 

18  33  1G..33 

2.4433 

26  37    5.5 

0.363 

17 

20  32    8.22 

3.4721 

23  48  55.0 

7.378 

18 

18  35  43.01 

2.4463 

26  37  22.5 

0.305 

18 

20  34  36..50 

8.4705 

23  41  27.6 

7.635 

19 

18  38    9.87 

2.4491 

26  37  30.1 

-  0.048 

19 

20  37    4.68 

8.4688 

23  33  50.8 

7.691 

20 

18  40  3G.90 

2.4517 

26  37  28.3 

+  0.109 

20 

20  39  32.7(> 

8.4671 

23  26    4.7 

7.847 

21 

18  43    4^8 

2.4543 

26  37  17.0 

0.267 

21 

20  42    0.73 

8.4653 

23  18    9.2 

8.003 

22 

18  45  31.42 

2.4569 

26  36  56.2 

0.436 

22 

20  44  28.59 

2.4633 

23  10    4.4 

8.156 

23 

18  47  58.91 
SAG 

2.4594 

S.26  36  25.9 
LY  10. 

0.585 

23 

20  46  5().33 
MC 

8.4614 

)NDA^ 

S.23     1  50.4 
I  12. 

8.309 

0 

18  50  20.55 

2.4618 

S.26  35  46.0 

0.744 

0 

20  49  2:^.96 

8.4595 

S.22  53  27.3 

6.462 

1 

18  52  54..'33 

2.4640 

26  34  56.6 

0.903 

1 

20  51  51.47 

8.4574 

22  44  5,5.0 

8.615 

2 

18  55  22.2.3 

2.4660 

26  33  57.6 

1.064 

2 

20  54  18.85 

8.4553 

22  36  13.5 

8.767 

3 

18  57  50.25 

2.4680 

26  32  48.9 

1.335 

3 

20  56  4(5.09 

8.4529 

22  27  23.0 

8.917 

4 

19    0  18.39 

3.4700 

26  31  30.6 

1.386 

4 

20  59  13.20 

8.4507 

22  18  23.5 

9.067 

5 

19    2  4G.65 

2.4718 

26  30    2.6 

1.547 

5 

21     1  40.18 

8.4485 

22    9  15.0 

9.217 

C) 

19    5  15.01 

2.4735 

26  28  24.9 

1.709 

6 

21     4    7.02 

3.4462 

21  59  57.5 

9.365 

7 

19    7  43.47 

2.4752 

26  26  37.5 

1.871 

7 

21     6  33.72 

2.4438 

21  50  31.2 

9.512 

8 

19  10  12.03 

2.4767 

26  24  40.4 

3.033 

8 

21     9    0.27 

2.4414 

21  40  56.1 

9.657 

9 

19  12  40.68 

2.4783 

26  22  33.5 

3.196 

9 

21  11  26.68 

8.4389 

21  31   12.3 

9.802 

10 

19  15    9.41 

2.4795 

26  20  16.9 

2.a'S8 

10 

21   13  52.94 

2.436:J 

21  21  19.8 

9.947 

11 

19  17  38.22 

2.4807 

26  17  50.5 

2.531 

11 

21   16  19.04 

S.43;i7 

21   11   18.G 

10.091 

12 

19  20    7.09 

2.4817 

26  15  14.4 

3.683 

12 

21   18  44.98 

8.4311 

21     1     8.9 

10.233 

13 

19  22  36.02 

2.4827 

26  12  28.5 

3.847 

13 

21  21   10.77 

8.4385 

20  50  50.(> 

10.375 

14 

19  25    5.02 

2.4837 

26    9  32.8 

3.011 

14 

21  23  36.40 

8.4258 

20  40  23.9 

10.515 

15 

19  27  34.07 

2.4846 

26    6  27.2 

3.175 

15 

21  26     1.87 

3.4331 

20  29  48.8 

10.654 

If) 

19  30    3.17 

2.4853 

26    3  11.8 

3.338 

16 

21  28  27.18 

8.4004 

20  19    5.4 

10.792 

17 

19  32  32.30 

2.4858 

25  59  4(;.7 

3.501 

17 

21  30  52.32 

8.4177 

20    8  13.7 

10.930 

18 

19  35     1.46 

2.4863 

25  56  11.7 

3.665 

18 

21  33  17.30 

8.4149 

19  57  13.8 

11.067 

19 

19  37  30.65 

2.4868 

25  52  26.9 

3.838 

19 

21  35  42.11 

8.4131 

19  46    5.7 

11.303 

20 

19  39  59.87 

9.4871 

25  48  32.3 

3.992 

20 

21  38    6.75 

3.4093 

19  34  49.6 

11.335 

21 

19  42  29.10 

2.4873 

25  44  27.9 

4.155 

21 

21  40  31.23 

2.4065 

19  23  25.5 

11.468 

22 

19  44  58.34 

9.4873 

25  40  13.7 

4.318 

22 

21  42  55.53 

2.4036 

19  11  .53.4 

11.600 

23 

19  47  27.58 

9.4873 

25  35  49.7 

4.483 

23 

21  45  19.66 

2.4007 

19     0  13.5 

11.730 

24 

19  49  56.82 

2.4872 

S.25  31  15.8 

4.646 

24 

21  47  43.62 

2.3979 

S.18  48  2.5.8 

11.859 

VIII. 
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GREENWICH  MEAN  TIME. 

THE  MOON^S  EIGHT  ASCENSION  AND  DECLINATION. 

Hoar. 

RigbtAsconsion. 

Diftfor 
IMioate. 

Declination. 

Diffifor 
1  Minute. 

Hour. 

Right  AscensloD. 

Diitfop 
]  Minate. 

D^cUnation. 

DiiCfor 
iMinnto. 

TU 

ESDA 

Y  13. 

THUKSDAY  15. 

li     m      8 

B 

O         1        II 

If 

b     in      8 

■ 

O         t          II 

II 

0 

21  47  43.62 

8.3»79 

S.18  48  2,5.8 

11.859 

0 

23  39  43.36 

9.9804 

S.  7  17  15.1 

16.396 

1 

21  50    7.41 

Q.3950 

18  36  30.4 

11.987 

1 

23  42    0.14 

2.9790 

7    0  .54.0 

16.377 

2 

21  52  31.02 

9.39Q1 

18  24  27.3 

12.115 

2 

23  44  16.84 

9.9777 

6  44  29.8 

16.427 

3 

21  54  54.46 

2.388Q 

18  12  16.6 

12.241 

3 

23  46  a3.46 

9.9764 

6  28    2.7 

16,475 

4 

21  57  17.72 

9.3863 

17  59  58.4 

12.365 

4 

23  48  50.00 

9J8751 

6  11  32.8 

16.521 

5 

21  59  40.81 

S.3834 

17  47  32.8 

12.487 

5 

23  51     a47 

9J)738 

5  55    0.2 

16.565 

6 

22    2    3.73 

3.3805 

17  34  59.9 

12.609 

6 

23  ,5:}  22.^1 

9.2727 

5  38  25.0 

16.607 

7 

22    4  26.47 

S.3776 

17  22  19.7 

12.730 

7 

23  55  39.19 

2.2717 

5  21  47.3 

16.647 

8 

22    6  40.04 

2.3747 

17    9  32.3 

12.848 

8 

23  57  55.4() 

2JJ707 

5    5    7.3 

16.6a'> 

1) 

22    9  11.43 

2.3718 

16  56  37.9 

12.965 

9 

0    0  11.67 

9.2697 

4  48  25.1 

16.722 

JO 

22  11  33.65 

2.3689 

16  43  36.5 

13.082 

10 

0    2  27.83 

9.2689 

4  31  40.7 

16.757 

II 

22  13  5.5.70 

2.3660 

16  30  28.1 

13.197 

11 

0    4  43.94 

9.2681 

4  14  54.3 

16.789 

12 

22  16  17.57 

2.3631 

16  17  12.9 

13.310 

12 

0    7    0.00 

2.2673 

3  58    6.0 

16.890 

13 

22  18  3l).27 

2.3609 

16    3  50.9 

1.1.422 

13 

0    9  16.02 

9.2666 

3  41  15.9 

16.848 

14 

22  21     0.80 

2.:«)74 

15  50  22.3 

13.532 

11 

0  11  32.00 

2^2660 

3  24  24.2 

16.874 

15 

22  23  22.16 

2.3546 

15  36  47.1 

13.641 

15 

0  13  47.94 

2.2654 

3    7  31.0 

16.899 

16 

22  25  43.35 

2.3518 

15  2.3    5.4 

13.748 

16 

0  16    3.85 

2.Q650 

2  50  36.3 

16.922 

17 

22  28    4.38 

2.3491 

15    9  17.3 

13.854 

17 

0  18  19.74 

2.2646 

2  33  40.3 

16.943 

18 

22  30  25.24 

2.3463 

14  ,55  22.9 

13.958 

18 

0  20  35.60 

9.2642 

2  16  43.1 

16.962 

19 

22  32  45.93 

2J435 

14  41  22.3 

14.062 

19 

0  22  51.44 

2.2639 

1  .59  44.8 

16.979 

20 

22  35    6.46 

2.3408 

1 1  27  1,5.5 

14.163 

20 

0  25    7.27 

2.2637 

1  42  45.6 

16.994 

21 

22  37  26.83 

2.3382 

14  13    2.7 

14.262 

21 

0  27  23.08 

9.2635 

1  25  45.5 

17.007 

22 

22  39  47.04 

2.3355 

13  58  44.0 

14.361 

22 

0  29  38.89 

9.9635 

1    8  44.7 

17.018 

23 

22  42    7.09 
WEL 

2.3328 

►NESD 

S.I3  44  19.4 
AY  14. 

14.458 

23 

0  31  54.70 
F] 

9.2634 

aiDAi 

S,  0  51  43.3 
'  16. 

17.027 

0 

22  44  26.08 

2.a')02 

S.13  29  49.0 

14.553 

0 

0  34  10.50 

9.9634 

S.  0  34  41.5 

17.033 

1 

22  46  46.72 

2.3277 

13  15  1.3.0 

14.647 

1 

0  3(5  26.31 
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GBEENWIOH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 
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25    0  .57.7  , 

5.733 

22 

3  16  12.69 

2.4090 

17  39  52.5 

12.7IQ 

22 

5  14   17.09 

2,4917 

25    6  36.7  - 

5.568  ' 

23 

3  18  36.90 

9.4050 

17  52  31.5 

19.588 

23 

5  16  46.77 

9.4947 

25  12    5.9  ; 
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GREENWICH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hour. 
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Difltfor 
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2:3,17    4.5 

7.116 

15 

6  55  29.58 

9.4135 

26  37  28.7 

1.044 

15 

8  45  36.90 

9.1599 

2:3    9  54.4 

7.321 

l(i 

6  57  54.27 

9.4095 

26  36  21.5 

1.195 

16 

8  47  46.:32 

9.1541 

23    2  38.0 

7.324 

17 

7    0  18.72 

9.4055 

26  35    5.3 

1.344 

17 

8  49  55.39 

9.1483 

22  55  15.5 

7.426 

18 

7    2  42.93 

9.4013 

26  3:3  40.2 

1.493 

18 

8  52    4.11 

2.1434 

22  47  46.9 

7.527 

19 

7    5    6.88 

9.3970 

26  32    6.1 

1.643 

19 

8  54  12.48 

9.1366 

22  40  12.3 

7.637 

20 

7    7  30.57 

9.3997 

26  30  23.1 

1.790 

20 

8  56  20.50 

9.1308 

22  32  31.6 

7.727 

21 

7    9  54.00 

9.3883 

26  28  31.3 

1.937 

21 

8  58  28.18 

9.1351 

22  24  45.0 

7.826 

22 

7  12  17.16 

3.3837 

26  26  30.7 

3.083 

22 

9    0  35.51 

9.1193 

22  16  52.5 

7.933 

23 

7  14  40.05 

9.3799 

26  24  21.4 

9.937 

23 

9    2  42.49, 

9.1135 

22    8  54.3 

8.018 

24 

7  17    2.66 

9.3745 

N.26  22    3.4 

9.379 

24 

9    4  49.13 

9.1077 

N.22    0  50.4 

8.113   ' 
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GREENWICH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

BigUtAaccnsioii. 

Diff.  for 
1  &linuto. 

Dcdinatioii. 

Diff.  for 
1  Minute. 

Hoar. 

Right  Ascension. 

DilE  for 
1  Minntc. 

Dccliuaiiou. 

Difilfor 
1  Minnie. 

St 

FNDAl 

r  25. 

TUESDAY  27. 

h      ni    8 

R 

O           /          // 

// 

h     10      8 

B 

0       /      ti 

ft 

0 

9    4  49.13 

2.1077 

N.22    0  50.4 

8.113 

0 

10  39  59.98 

1.8750 

N.14    0  25.1 

11.556 

1 

9    6  55.42 

2.10-20 

21  52  40.8 

8.208 

1 

10  41  52.37 

1.8713 

13  48  50.2 

11.606 

2 

9    9     1.37 

2.0963 

21  44  25.5 

8.301 

2 

10  43  44.54 

1.8677 

13  37  12.4 

11.655 

3 

9  11     0.98 

2.0907 

21  30    4.7 

8.393 

3 

10  45  30.49 

1.8641 

13  25  31.0 

11.704 

4 

9  13  12.25 

2J0650 

21  27  38.4 

8.483 

4 

10  47  28.23 

1.8606 

13  13  47.9 

11.759 

5 

9  15  17.18 

2.0794 

21   19    6.7 

8.572 

5 

10  49  19.77 

1.8572 

13    2     1.3 

11.800 

() 

9  17  21.78 

2.0738 

21   10  29.7 

8.661 

6 

10  51  11.10 

1.8538 

12  50  11.9 

11.846 

7 

9  19  2(i.04 

2.0682 

21     1  47.4 

8.749 

7 

10  53    2.23 

1.8506 

12  38  19.8 

11.899 

8 

9  21  29.97 

2.0627 

20  52  59.8 

8.837 

8 

10  54  53.17 

1.8474 

12  26  24.9 

11.937 

1) 

9  23  33.50 

2.0571 

20  44    7.0 

8.923 

9 

10  56  43.92 

1.8443 

12  14  27.3 

11.989 

10 

9  25  30.82 

2.05 J  6 

20  35    9.1 

9.008 

10 

10  58  34.48 

1.8412 

12    2  27.1 

12.0£> 

11 

9  27  39.70 

2.0462 

20  26    6.1 

9.092 

11 

1 1     0  24.86 

1.8361 

11  50  24.3 

12.068 

Vi 

9  29  42.37 

2.0408 

20  10  58.1 

9.174 

12 

11     2  15.05 

l.a')5l 

11  38  18.9 

13.111 

13 

9  31  44.00 

2.0354 

20    7  45.2 

9.256 

13 

11     4    5.07 

1.8322 

11  26  11.0 

12.159 

14 

9  33  4(>.0> 

2.0300 

19  58  27.4 

9.337 

14 

1 1     5  54.91 

1.8203 

11  14    0.7 

12.199 

15 

9  35  48.20 

2.0247 

19  49    4.7 

9.418 

15 

11     7  44.58 

1.8264 

11     1  48.0 

19.239 

IG 

9  37  49.58 

2.0J94 

19  39  37.2 

9.497 

16 

1 1     9  34.08 

1.8937 

10  49  32.9 

19.S71 

17 

9  39  50.59 

2.0142 

19  30    5.1 

9.574 

17 

11  11  23.42 

1.8210 

10  37  15.5 

12.309 

18 

9  41  51.29 

2.0091 

19  20  28.3 

9.651 

18 

11  13  12.60 

1.8183 

10  24  55.8 

12.347 

19 

9  43  51.08 

2.0039 

19  10  46.9 

9.728 

19 

11  15    1;62 

1.8157 

10  12  33.8 

12.364 

20 

9  45  51.70 

1.9968 

19     1     0.9 

9.804 

20 

11  16  50.49 

1.8133 

10    0    9.7 

12.420 

21 

9  47  51.53 

1.9937 

18  51  10.4 

9.878 

21 

11  18  39.22 

1.8109 

9  47  43.4 

19.456 

22 

9  49  51.00 

1.9887 

18  41   15.5 

9.952 

22 

11  20  27.80 

1.6085 

9  35  15.0 

19.490 

23 

9  51  50.17 

1.9836 

JNDA^ 

N.18  31   16J2 
Y  26. 

10.024 

23 

11  22  10.24 
WEE 

1.8063 

)NESD 

N.  9  22  44.6 
AY  28. 

19.504 

0 

9  53  49.03 

1.9786 

N.18  21  12.6 

10.096 

0 

11  24    4.55 

1.8041 

N.  9  10  12.1 

19.558 

1 

9  55  47.00 

1.9737 

18  11     4.7 

10.167 

1 

1 1  25  52.73 

1.8018 

8  57  37.6 

19.591 

2 

9  57  45.88 

1.9689 

18    0  52.6 

10.236 

2 

11  27  40.77 

1.7996 

8  45    1.2 

19.693 

3 

9  59  43.87 

1.9641 

17  50  36.4 

10.305 

3 

11  29  28.08 

1.7975 

8  32  22.9 

19iSS4 

4 

10    1  41.57 

19594 

17  40  16.0 

10.374 

4 

11  31  10.47 

1.7956 

8  19  42.7 

19.684 

5 

10    3  38.99 

1.9547 

17  29  51.5 

10.441 

5 

11  33    4.15 

1.7937 

8    7    0.8 

19.713 

6 

10    5  30.13 

1.9500 

17  19  23.1 

10.507 

6 

1 1  34  51.71 

1.7918 

7  .54  17.1 

13.743 

7 

10    7  32.99 

1.9453 

17    8  50.7 

10.579 

7 

1 1  30  39.10 

1.7899 

7  41  31.6 

12.779 

8 

10    9  29.57 

1.9407 

16  58  14.4 

10.637 

8 

1 1  38  20.50 

1.7882 

7  28  44.5 

12.799 

9 

10  11  25.88 

1.9362 

16  47  34.3 

10.700 

9 

11  40  13.74 

1.7665 

7  15  55.7 

12.826 

10 

10  13  21.92 

1.9318 

16  36  50.4 

10.763 

10 

11  42    0.88 

1.7849 

7    3    5.3 

12.859 

11 

10  15  17.70 

1.9274 

16  2(5    2.7 

10.826 

11 

1 1  43  47.93 

1.7833 

6  50  13.4 

19.878 

12 

10  17  13.21 

1.9230 

16  15  11.3 

10.887 

12 

11  45  34.88 

1.7817 

6  37  19.9 

19.904 

13 

10  19    8.40 

1.9187 

IG    4  16.3 

10.947 

13 

11  47  21.74 

1.7804 

6  24  24.9 

12.928 

14 

10  21     3.46 

1.9145 

15  5:3  17.7 

11.006 

14 

11  49    6.52 

1.7791 

6  11  28.5 

12.951 

15 

10  22  58.20 

1.9103 

15  42  15.6 

11.064 

15 

11  50  55.23 

1.7778 

5  58  30.8 

19.974 

16 

10  24  52.09 

1.9061 

15  31  10.0 

11.122 

16 

11  52  41.80 

1.7765 

5  45  31.7 

19.996 

17 

10  26  40.93 

1.9020 

15  20    0.9 

11.180 

17 

11  54  28.41 

1.7753 

5  32  31.3 

13.017 

18 

10  28  40.93 

1.8980 

15    8  48.4 

11.237 

18 

11  56  14.89 

1.7741 

5  19  29.6 

13.038 

19 

10  30  34.69 

1.8940 

14  57  32.5 

11.292 

19 

11  58     1.30 

1.7731 

5    6  26.7 

13.058 

20 

10  32  28.21 

1.8900 

14  40  13.4 

11.345 

20 

11  59  47.06 

1.7722 

4  53  22.6 

13.078 

21 

10  34  21.49 

1.8861 

14  34  51.1 

11.398 

21 

12     1  33.96 

1.7712 

4  40  17.3 

13.007 

22 

10  36  14.54 

1.8823 

14  23  25.6 

11.451 

22 

12    3  20.20 

1.7704 

4  27  10.9 

13.115 

23 

10  38    7.37 

1.8786 

14  11  56.9 

11.504 

23 

12    5    0.40 

1.7696 

4  14    3.5 

13.139 

24 

10  39  59.98 

1.8750 

N.14    0  25.1 

11.556 

24 

12    0  52.55 

1.7688 

N.  4    0  55.1 

13.148 
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GREENWICH  MEAN  TIME. 

THE  MOON'S  KIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

RightAacension. 

Ditr.for 
IMinato. 

Docljjsatioa. 

Diff.for 
1  Minute 

Honr. 

Ri^ht  Ascension. 

Difllfor 
IMinnto. 

DoclinatioD. 

DiflEl  for 
1  Minute. 

THl 

msD/ 

lY  29. 

SATURDAY  31. 

h     m     8 

a 

O         t        It 

n 

h     ni     8 

s 

O          ,         u 

1 

0 

12    G  52.55 

1.7688 

N.  4    0  55.1 

13.148 

0 

13  32    8.34 

1.8080 

S.  6  35  58.4 

13.107 

1 

12    8  38.65 

1.7681 

3  47  45.7 

13.164 

1 

13  33  56.89 

1.8104 

6  49    4.3 

13.087 

2 

12  10  24.72 

1.7676 

3  34  35.4 

13.180 

2 

13  35  45.59 

1.8138 

7    2    8.9 

13.067 

3 

12  12  J0.7G 

1.7671 

3  21  24.1 

13.195 

3 

13  37  34.43 

1.8159 

7  15  12.3 

13.046 

4 

12  13  56.77 

1.7666 

3    8  12.0 

13.909 

4 

13  39  23.42 

1.8177 

7  28  14.4 

13.094 

5 

12  15  42.75 

1.7661 

2  54  59.1 

13.399 

5 

13  41  12.56 

1.8903 

7  41  15.2 

13.009 

(> 

12  17  28.70 

1.7657 

2  41  45.4 

13.934 

6 

13  43    1.86 

1.8330 

7  54  14.6 

19.978 

7 

12  19  14.63 

1.7654 

2  28  31.0 

13.946 

7 

13  44  51.32 

1.8957 

8    7  12.6 

19.954 

8 

12  21     0.55 

1.7653 

2  15  15.9 

13.957 

8 

13  46  40.95 

1.8985 

8  20    9.1 

19.998 

1) 

12  22  46.46 

1.7651 

2    2    0.2 

13.967 

9 

13  48  30.74 

1.8313 

8  33    4.0 

19.909 

10 

12  24  32.36 

1.7650 

1  48  43.8 

13.977 

10 

13  50  20.70 

1.8349 

8  45  57.3 

19.8r5  1 

11 

12  26  18.2() 

1.7649 

1  35  26.9 

13.986 

11 

13  52  10.84 

1.8379 

8  58  49.0 

19.847  1 

12 

12  28    4.15 

1.7649 

1  22    9.5 

13.994 

12 

13  54     1.16 

1.8409 

9  1 1  39.0 

19.818 

13 

12  29  50.05 

1.7651 

1     8  51.6 

13.309 

13 

13  55  51.66 

1.8439 

9  24  27.2 

19.789  ; 

J4 

12  31  35.tK) 

1.7652 

0  55  :j:}.3 

13.309 

14 

13  57  42.35 

1.8463 

9  37  13.7 

12.759  1 

15 

12  33  21.88 

1.7654 

0  42  14.5 

13.316 

15 

13  59  a3.22 

1.8494 

9  49  58.3 

19.797 

16 

12  35    7.81 

1.7657 

0  28  55.4 

13.391 

16 

14    1  24.28 

1.8597 

10    2  41.0 

19.695 

17 

12  36  53.76 

1.7661 

0  15  .mo 

13.395 

17 

14    3  1.5.54 

1.8560 

10  15  21.7 

19.669 

18 

12  38  39.74 

1.7666 

N.  0    2  16.4 

13.399 

18 

14    5    7.00 

1.8593 

10  28    0.4 

19.697 

11) 

12  40  25.75 

1.7G70 

S.  0  11    3.5 

13.339 

19 

14    6  58.66 

1.8697 

10  40  37.0 

19.599  ; 

20 

12  42  11.78 

1.7674 

0  24  2:^.5 

13.335 

20 

14    8  50.53 

1.8669 

10  53  11.5 

19.557 

21 

12  43  57.84 

1.7660 

0  37  43.7 

13.337 

21 

14  10  42.61 

1.8697 

1 1     5  43.9 

19.591 

22 

li  45  43.94 

1.7687 

0  51     4.0 

13.338 

22 

14  12  34.90 

1.8733 

11  18  14.0 

19.463 

23 

12  47  30.09 

1.7695 

S.    I     4  24.3 

13.338 

23 

14  14  27.41 

1.8769 

S.1I  30  41.8 

19.444  , 

Fl 

[ilDAY 

'  30. 

SUNDAl 

r,  NOVEMBER  1. 

0 

12  49  16.28 

1.7703 

S.   1  17  44.6 

13.338 

0  1    14  16  20.13 

1.8800 

S.ll  43    7.3  1     19.405 

1 

12  51     2.52 

1.771Q 

1  31     4.9 

13.337 



^ 

2 

12  52  48.82 

1.7731 

1  44  25.1 

13.336 

3 

12  54  35.17 

1.7730 

1  57  4.5.2 

13.333 

1 

4 

12  56  21.58 

1.7741 

2  11     ,5.1 

13.330 

5 

12  58    8.06 

1.7753 

2  24  24.8 

13.396 

PHASES 

OF  T 

HE  MOON. 

6 

12  59  54.60 

1.7763 

2  37  44.2 

13.391 

7 

13    1  41.21 

1.7775 

2  51    3.3 

13.316 

— 

_ — ^_ — 



8 

13    3  27.90 

1.7789 

3    4  22.1 

13J11 

,           .           _               II 

9 
10 

13    5  14.68 
13    7     1.54 

1.7803 
1.7817 

3  17  40.6 
3  30  58.6 

13.304 
13.996 

#  New  Moon 

u           u           in              1 

.    .  Oct      2     12    57.S        I 

11 

13    8  48.48 

1.7831 

3  44  16.1 

13.987 

3)  First  Quart< 

5r.    .     . 

.     10     10    56.7 

12 
13 

13  10  35.51 
13  12  22.64 

1.7847 
1.7863 

3  57  33.0 

4  10  49.4 

13.978 
13.968 

O  Full  Moon 

.    .    . 

.    17      1    4.5.0 

14 

13  14    9.87 

1.7879 

4  24    5.2 

13.957 

C   Last  Qiiartc 

5r .    .    . 

.    24      1     56.1 

15 

in 

13  15  57.19 
13  17  44.62 

1.7806 
1.7914 

4  37  20.3 
4  50  34.7 

13.946 
13.933 

1 

17 

13  19  32.16 

1.7933 

5    3  48.3 

13.990 

<1               \x 

18 
19 

13  21  19.82 
13  23    7.59 

1.7959 
1.7979 

5  17     1.1 
5  30  13.1 

13.907 
13.199 

C  Aiwgee  .    . 

.    .  Oct.      f      9.8 

20 

13  24  55.48 

1.7999 

5  43  24.1 

13.176 

C   Perigee  .    . 

•    •    • 

.     16       5.4                 II 

21 
22 

13  26  43.50 
13  28  31.65 

1.8014 
1.8036 

5  56  34.2 

6  9  43.3 

13.160 
13.143 

{ 

CT   Aooiree  . 

,    28    16.7 

k^       A&|rvf^vr\/   •         ■ 

23 

13  30  19.93 

1.8058 

6  22  51.4 

13.196 

1 

24 

13  32    8.34 

1.8080 

S.  6  35  .58.4 

13.107 

— 

176 


OCTOBER,  1891. 


XIIL 


GEEBNWICH  MEAN  TIxME. 


LUNAR  DISTANCES. 


Name  and  Direction 
of  Object 


P.L. 

Noon. 

of 

Diff. 

O         1        If 

IG    6  48 

3SI6 

41  56  34 

3047 

lil  40  17 

3835 

123  50    0 

3376 

20  55  57 

3405 

30    0  53 

3034 

81  43  31 

3893 

112  26  34 

3190 

'37  58  28 

3331 

71  48  12 

3866 

100  50  3.3 

3117 

108  31  45 

8918 

49  12  27 

3353 

6i    3  27 

3997 

89    3    4 

3047 

96  11  45 

3855 

107  56  10 

3313 

60  39  29 

3163 

52  44  14 

4396 

77    4    6 

3977 

8:3  39  45 

8776 

96  36  23 

3196 

72  22  16 

3054 

20    3  23 

9785 

64  53  37 

9919 

70  52  46 

9681 

84  59  27 

3099 

127  45  58 

3845 

84  23  52 

9930 

,32  57  46 

8613 

52  33  19 

3869 

57  47  41 

3573 

73    8  17 

3086 

115    6  34 

9696 

96  47  16 

9795 

46  17  55 

3475 

44  21  51 

3455 

61     8    3 

3001 

102     1  30 

3556 

109  34  44 

3655 

60    3  30 

8341 

30  34    4 

8343 

49  10  56 

3097 

88  31     4 

3499 

Illh 


P.L. 

of 

Dili: 


Vlh. 


P.L. 

of 

Diff. 


IXh. 


P.L. 
of 
DifT. 


10 


11 


Suw  W. 

An  tares  E  . 

aAqiiilffi  E. 

Foinalhaut  K . 

Sun  W. 

Antares  E . 

a  Aquiiee  E  . 

Fomalhnut  E  . 


Sun 

cc  Aquilie 

Fomalhaut 

Jupiter 

Sun 

a  Aquilae 

Fomalhaut 

Jupiter 

a  Pegusi 

Sun 

a  Aquilw 

Fomalhaut 

Jupiter 

a  Pegasi 

Sun 
Antares 
Fomalhaut 
Jupiter 
a  Pegasi 
a  Arietis 

Sun 
Antares 
Fomalhaut 
Jupiter 

a  Pegnsi 
a  Arietis 

Sun 
Autiues 
Jupiter 
a  Pegu  si 
a  Arietis 

Sun 
Antares 
Jupiter 
a  Pegasi 
a  Arietis 


W. 
E. 
E. 
E. 

W. 
E. 
E. 
E. 
E. 

W. 

E. 
E. 
E. 
E. 

W. 

vv. 

E. 
E. 
E. 
E. 

VV. 
W. 
E. 
E. 
E. 
E. 

VV. 
VV. 
E. 
E. 
E. 

\V. 
VV. 
E. 
E. 
E. 


17  26  54 

40  27  19 

90  25  51 

122  25  21 

28  18    8 

28  31   10 

80  28  52 

111     0  13 

39  22    4 

70  34  18 
99  22  44 

106  59  49 

50  37  34 

60  51  44 
87  33  50 

94  38  28 
106  32  14 

62  (i  24 

51  37  18 
75  33  25 

82  4  4(> 

95  10    9 

73  51  22 
21  38  37 

63  21  33 
69  15  41 

83  31  16 
126  12  28 

85  55  33 
34  36  25 
51  0  21 
56    8    8 

71  33  36 
113  29  49 

98  21  51 
47  59  43 
42  39  34 
59  37  52 
100  21  35 

111  12  25 

61  48  30 
28  49  7 
47  42  43 

86  48    0 


3497 
3043 
3831 
3365 

3391 
3033 
3ft25 
3180 

3331 
3877 
3109 
3911 

3343 

4033 
3039 
3845 
3397 

3148 
4353 
3969 
3765 
3183 

3039 
3742 
3904 
3669 
3087 
38-26 

9914 
3595 
9867 
3559 
3018 
9679 

9777 
3458 
8441 
3004 
8539 

3637 
9334 
8331 
3194 
8406 


18  47  22 

38  58    0 

89  11  21 

121     0  28 

29  40  31 
27     1  25 

79  14  16 
109  33  40 

40  45  51 

69  20  35 

97  54  45 
105  27  44 

52    2  54 

59  40  27 

86  4  25 
93    4  59 

105    7  59 

()3  a3  35 
50  31  14 

74  2  ;« 

80  29  32 
93  43  39 

75  20  47 
23  14  21 
61  49  19 
67  38  19 
82    2  51 

124  as  31 

87  27  34 
36  15  27 
49  27  20 
54  28  16 

70  8  46 

111  52  41 

99  56  49 
49  41  55 
40  56  57 
58  7  44 

98  41  16 

112  50  30 
63  33  55 
27  3  53 
46  15  3 
85  4  34 


3180 
3040 
3837 
3353 

3386 
3033 
3837 
3171 

3313 
3889 
3100 
3903 

3331 
4051 
3030 
3837 
3383 

3136 
4417 
3960 
3753 
3170 

3034 
9783 

3898 
3655 
3078 
3807 

3897 
3577 
3867 
3543 
3013 
3661 

3760 
3441 
3436 
3009 


3630 
9307 
3333 
3158 
3391 


20   8   9 

37  28  37 

87  56  47 
119  35  21 

31  3  4 
25  31  :i9 

77  59  42 

108  6  56 

42  9  48 
68  7  4 

96  26  35 
103  55  2!) 

5:^  28  2() 
58  29  38 
84  34  49 

91  31  19 
103  43  26 

(i5  1  1 
49  2()  8 
72  31  30 

78  54  3 

92  16  54 

76  50  30 
24  50  m 
60  16  57 
m  0  39 
80  34  14 
123  4  15 

88  59  57 
37  54  5.3 
47  51  19 
52  48  3 
6S  38  49 

no  15  9 

101  3^  10 
51  24  ol 
39  13  58 
56  37  43 

97  0  33 


3463 
3038 
3835 
3341 

3376 
3030 
3831 
3163 

3309 
3909 
3031 
3896 

3930 
4083 
3091 
3897 
3967 

3133 
4488 
9951 
3743 
3156 

3009 
9701 
3801 
3641 
3068 
3788 


3561 
3869 
3539 
3009 
3643 

8743 
3435 
3413 
:N)I6 
3501 


114  28  58 

3603 

65  19  44 

3391 

25  18  25 

3313 

44  48    4 

3198 

8:3  20  46 

3375 

XIV. 
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GBBENWIOH  MEAN  TIME. 

LUNAE  DISTANCES. 

1^ 

Name  and  Diiection 
ofOlileot. 

MidnighL 

P.L. 

of 

Ditt 

XVb. 

P.L. 

of 

Diff. 

XVIlPi. 

P.L. 

of 

Difll 

XXIb. 

P.L. 
of 
Diff. 

4 

Sdn 

W. 

2129  1^ 

3450 

22  50  34 

9437 

2ili    9 

9495 

25^33  57 

3415 

Aiitares 

E. 

35  59  11 

3035 

34  29  42 

3039 

33    0    9 

3030 

31  30  3;) 

9096 

a  Aquilffi 

E, 

86  42  11 

3899 

85  27  32 

3891 

84  12  52 

3890 

82  58  11 

3891 

Fomalhaut 

E. 

118  10    0 

3931 

116  44  27 

3990 

115  18  41 

3900 

113  52  43 

3900 

5 

Son 

W. 

32  25  48 

3367 

33  48  42 

3358 

35  11  47 

3349 

36  35    2 

3339 

Antares 

E. 

24     I  51 

305(0 

22  32    3 

3099 

21     2  17 

3093 

19  32  33 

3096 

a  Aquilse 

E. 

76  45  12 

3836 

75  30  47 

3849 

74  16  28 

3849 

73    2  16 

3856 

Fomalhaut 

E. 

106  40     1 

3153 

105  12  55 

3143 

103  45  38 

3135 

102  18  11 

3K6 

6 

Sun 

W. 

43  as  57 

3993 

44  58  17 

3289 

46  22  49 

3973 

47  47  32 

3963 

a  AquilflB 

E. 

66  53  46 

3918 

65  40  44 

3934 

64  27  59 

3953 

63  15  a3 

3973 

Fomalhaut 

E. 

94  58  14 

3089 

93  29  42 

3073 

92    1    0 

9065 

90  32    7 

3056 

JOPITER 

E. 

102  23    5 

9888 

100  50  31 

9880 

99  17  46 

9879 

97  44  51 

2863 

7 

Sun 

W. 

54  54  n 

3909 

56  20  10 

3198 

57  46  22 

3166 

59  12  48 

3173 

aAquiliB 

E. 

57  19  20 

•4117 

56    9  35 

4156 

55    0  27 

4198 

53  51  59 

4944 

Fomalhaut 

E. 

83    5    2 

3019 

81  35    4 

3004 

80    4  56 

9994 

78  34  36 

2986 

Jupiter 

E. 

89  57  26 

9818 

88  23  21 

9807 

86  49    2 

9797 

85  14  30 

9787 

a  Pegasi 

E. 

102  18  36 

100  53  28 

3937 

99  28    3 

3993 

98    2  21 

3909 

8 

Sun 

W. 

66  28  43 

3110 

67  56  41 

3096 

69  24  56 

3082 

70  53  27 

3068 

a  Aquilee 

E. 

48  22    5 

4565 

47  19  10 

4651 

46  17  29 

4747 

45  17    9 

4855 

Fomalhaut 

E. 

71     0  16 

9943 

69  28  52 

9935 

67  57  17 

9997 

66  25  32 

9919 

Jupiter 

E. 

77  18  19 

9731 

75  42  20 

9719 

74    6    5 

9707 

72  29  34 

9694 

a  Pegasi 

E. 

90  49  54 

3145 

89  22  39 

3133 

87  55    9 

3191 

86  27  25 

3110 

9 

Sun 

W. 

78  20  31 

9993 

79  50  52 

9978 

81  21  32 

9962 

82  52  32 

2946 

Aiitares 

W. 

26  27  10 

9683 

28    4  13 

9665 

29  41  40 

2647 

31  19  31 

2690 

Fomalhaut 

E. 

58  44  27 

9885 

57  11  49 

9880 

55  39    5 

2875 

54    6  14 

9872 

Jupiter 

E. 

64  22  40 

9698 

62  44  23 

9615 

61     5  48 

9601 

59  26  54 

2587 

a  Pe^si 
a  Arietis 

E. 

79    5  25 

3058 

77  36  24 

3049 

76    7  12 

3040 

74  37  49 

3033 

E. 

121  29  31 

9769 

119  54  23 

9751 

118  18  51 

9733 

116  42  55 

2714 

10 

Sun 

W. 

90  32  41 

9863 

92    5  47 

9847 

93  39  14 

9899 

95  13    4 

3819 

Aiitares 

W. 

39  34  42 

2543 

41   14  55 

9597 

4-2  55  31 

9510 

44  36  31 

2499 

Fomalhaut 

E. 

46  21  21 

2873 

44  48  27 

9878 

43  15  40 

9887 

41  43    4 

2897 

Jupiter 

E. 

51     7  30 

9514 

49  26  36 

9499 

47  45  22 

9485 

46    3  47 

9470 

a  Peptsi 
a  Arietis 

E. 

67    8  47 

3005 

65  38  40 

3001 

64    8  29 

3000 

62  38  16 

3000 

E, 

108  37  13 

9696 

106  58  53 

9608 

105  20    9 

9591 

103  41     1 

2574 

11 

Sun 

W. 

103    7  54 

9725 

104  44     1 

3707 

106  20  tn 

9689 

107  57  26 

2679 

Antares 

W. 

53    7  30 

9408 

54  50  54 

9391 

56  34  42 

9374 

58  18  54 

9357 

E. 

37  30  40 

9397 

35  47     1 

2383 

34    3    2 

9369 

32  18  43 

2355 

a  PegaHi 
aArietitf 

E. 

55    7  50 

3096 

5,3  38    9 

3039 

52    8  44 

3054 

50  39  38 

3073 

E. 

95  19  26 

9488 

93  37  56 

9471 

91  56    2 

9455 

90  13  45 

9438 

12 

Sun 

W. 

116    7  49 

9586 

117  47    3 

2569 

119  2^40 

9553 

121     6  40 

2537 

Antares 

W. 

67    5  56 

9275 

68  52  32 

9960 

70  39  31 

9943 

72  26  54 

2999 

Jupiter 

E. 

23  32  44 

2J06 

21  46  53 

9300 

20    0  54 

9997 

18  14  50 

9996 

a  Pegasi 
sAnetls 

E. 

43  21  52 

3945 

41  56  36 

3300 

40  32  24 

3365 

39    9  27 

3443 

E. 

81  36  36 

9361 

79  52    5 

9346 

78    7  12 

9339 

76  21  59 

9317 

12 
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XV. 


GREENWICH  MEAN  TIME. 

LUNAB  DI8TAHCE8. 

^1 

Kime  and  Direotion 
of  Object 

Noon. 

P.L. 
of 
Diff. 

Illh 

P.L. 
of 
Diff. 

Vlh. 

P.L. 

of 

Diff. 

9331 

IXh 

P.L. 
of     ■ 

Diff. 

13 

Aldebaran 

B. 

118  56  96 

9365 

117  12     i 

9348 

115  27  12 

113  41  58 

1 

9315 

13 

Sow 

W. 

122  47    2 

35Q1 

124  27  46 

9506 

12(>    8  51 

9490 

127  50  18 

9476 

Aotares 

W. 

74  14  39 

9313 

76    2  47 

9198 

77  51  17 

9184 

79  40    9 

9170 

ot  Arietis 

E. 

74  36  25 

9304 

72  50  32 

9999 

71     4  21 

9980 

69  17  52 

2968  ; 

A)del)aran 

E. 

104  49  47 

9934 

103    2  10 

9919 

101  14  11 

9904 

99  25  50 

9190  1 

14 

Antnres 

W. 

88  49  38 

9105 

90  40  30 

9094 

J)2  31  39 

9083 

94  23    5 

9079  . 

aAquiliB 

W. 

49  J6    0 

3793 

.50  52  23 

3697 

52  10  28 

3539 

53  30    9 

3458 

a  Arietis 

E. 

60  21  29 

9991 

58  :33  33 

9915 

56  45  28 

9910 

54  57  15 

2906  ; 

Aldebaran 

E. 

90  18  52 

9194 

88  28  30 

•    9113 

86  37  51 

9109 

84  46  55 

9099 

15 

Antares 

W. 

103  44    3 

9098 

105  36  5.3 

9099 

107  29  5.3 

9016 

109  23    3 

9010 

aAquilee 

w. 

60  28  57 

3149 

61  56    7 

3104 

613  24  12 

3061 

64  53    9 

3024 

Fomalbaiit 

w. 

25  31  55 

3080 

27    0  2i) 

9944 

28  31  52 

9831 

30    5  40 

9TJ5 

a  Arietis 

E. 

45  55  19 

9907 

44    7    2 

9914 

42  18  55 

2993 

40  31     1 

9935 

Aldebaran 

E. 

75  28  38 

3050 

73  :J6  21 

9044 

71  43  55 

2039 

69  51  21 

9033 

Polhix 

E. 

119  a*i  48 

9095 

117  40  52 

9018 

1 15  47  46 

2019 

113  54  30 

9006 

16 

a  Aquilae 

W. 

72  28    9 

9887 

74    0  45 

9869 

75  3.3  44 

9854 

77    7    2 

9841    1 

Fomnlhaiit 

W. 

38  20  31 

9441 

40    3    8 

9405 

41  46  36 

9374 

43  30  48 

9348  ; 

JOPITER 

W. 

29    0  20 

9003 

30  53  49 

1998 

32  47  2(» 

1995 

34  41     8 

1993 

Aldebarnn 

E. 

60  27    3 

Q093 

58  34     4 

9023 

56  41     5 

9095 

54  48    9 

9097 

Pollux 

E. 

104  26  19 

1989 

102  32  27 

1988 

100  38  34 

1987 

98  44  40 

1987 

17 

a  Aquile 

W. 

84  56  35 

2815 

86  30  43 

9817 

SS    4  49 

9891 

89  38  50 

9898  ; 

Foinalhaiit 

W. 

52  19  27 

9270 

54    6  11 

9966 

55  53    6 

9957 

57  40    9 

9953  < 

Jupiter 

W. 

44    9  50 

9000 

46    3  25 

9003 

47  56  54 

9009 

49  50  15 

9015 

a  Pegasi 
Aldebanin 

W. 

37  36  41 

3931 

39    2  13 

3139 

40  29  35 

3060 

41  58  34 

9991 

E. 

45  25    0 

43  32  53 

9066 

41  41     1 

9076 

39  49  25 

9088  , 

Pollux 

E. 

89  15  43 

9001 

87  22  11 

9007 

85  28  48 

9013 

83  ;35  34 

2019 

1 

18 

a  Aquil«e 

W. 

97  25  53 

2899 

98  58  22 

9919 

100  30  26 

9934 

102    2    2 

9958 

Fonialbaui 

W. 

66  35  51 

2900 

68  22  49 

9966 

70    9  38 

9973 

71  56  17 

9981 

Jupiter 

W. 

59  14  16 

9056 

61     6  2:3 

9066 

62  58  14 

9077 

64  49  48 

9090  ■ 

a  Pegasi 

W. 

49  41   15 

97:3 

51  16  18 

9747 

52  51  55 

9797 

54  27  59 

9710 

Pollux 

E. 

74  12  22 

9063 

72  20  26 

9075 

70  28  48 

9086 

68  37  28 

9098 

Regulus 

E. 

110  29  21 

9076 

108  37  45 

9087 

IW)  46  2() 

9098 

104  55  24 

9110 

19 

Fomalhiiut 

VV. 

80  46    3 

2337 

82  31     9 

9350 

8.4  15  55 

9365 

86    0  20 

2381 

Jupiter 

W. 

74    2  46 

9157 

75  52  18 

9173 

77  41  26 

9188 

79  30  11 

9905 

a  Pegasi 

W. 

62  32  35 

2679 

64    9  53 

9671 

65  47  12 

9673 

67  24  28 

9677  1 

Pollux 

E. 

59  25  44 

9168 

57  36  28 

9184 

55  47  3(> 

9900 

53  59    8 

9916  . 

Regulus 

E. 

95  45    3 

9178 

93  56    2 

9194 

92    7  25 

9909 

90  19  11 

9995  : 

20 

Fomalhaut 

W. 

94  36  31 

9468 

96  18  29 

2487 

98    0    0 

2507 

9J)  41     3 

9597 

Jupiter 

W. 

88  27  42 

2991 

<K)  13  54 

9309 

91  59  40 

9398 

93  44  59 

2346 

a  Pegnsi 

W. 

75  28  48 

9719 

77    5    3 

9731 

78  41     2 

9744 

80  16  43 

2759 

a  Arietis 

VV. 

31  52  54 

9696 

3,3  31   13 

9617 

35    9  45 

9611 

36  48  25 

9608 

Pollux 

E. 

45    3    () 

9304 

43  17  12 

9393 

41  31  46 

2349 

39  46  48 

9361 

Regulus 

E. 

81  24  11 

9319 

79  38  2ii 

2:J3I 

77  5:3  14 

9349 

76    0  26 

9367  ' 

Sun 

E. 

139  53  43 

2694 

138  15  21 

2643 

136  37  25 

2669 

134  59  53 

9681   ' 

XVI. 
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GBBBNWICH  MEAN  TIME. 

LUKAB  DISTANCES. 

ii 

Kune  and  Direotion 

nf  nhiAAt 

Midnight 

P.L. 
of 

XVh. 

P.L. 
of 

xvnib. 

P.L. 
of 

XXlh. 

P.L. 
of 

l« 

oi  vngeob. 

Diff. 

Diff. 

Diff. 

Diff. 

12 

Aidebarao 

E. 

llf  56  25 

ttoe 

110  10  17 

9989 

108  23  51 

8966 

10^37    i 

9949  i 

13 

Son 

W. 

129  82    5 

M6] 

131  14  13 

9448 

132  56  40 

9434 

134  39  26 

9499 

Antares 

W. 

81  29  22 

9156 

83  18  56 

9149 

85    8  51 

9130 

86  59    5 

9117 

a  A  rietis 

E. 

67  31     5 

9358 

65  44    3 

9947 

63  56  45 

9937 

62    9  13 

9999 

Aldebnran 

E. 

97  37    7 

am 

95  48    3 

9163 

93  58  3J) 

9149 

92    8  55 

9137 

14 

Antares 

W. 

96  14  48 

9068 

98    6  46 

9069 

99  58  59 

9044 

101  51  25 

9036 

a  Aquilce 

W. 

54  51  20 

3386 

56  13  54 

3318 

57  37  45 

3956 

59    2  48 

3900 

a  A  rietis 

E. 

53    8  56 

9903 

51  20  J« 

9901 

49  32    7 

9909 

47  43  42 

9903| 

Aldebaraii 

E. 

82  55  44 

9083 

81     4  18 

9073 

79  12  37 

9064 

77  20  43 

9057  1 

15 

Antares 

W. 

111   16  21 

9006 

113    9  46 

9009 

115    3  17 

1999 

116  56  53 

1997 

aAqiiilse 

W. 

m  22  52 

9969 

67  53  18 

9959 

&)  24  22 

9939 

70  56    0 

9908 

Foroalhaiit 

W. 

31  41  ;» 

9666 

33  19  12 

9388 

34  58  2:^ 

9531 

36  38  53 

9489 

a  A  rietis 

E. 

38  43  25 

9960 

:^  56  12 

9969 

.35    9  27 

9993 

3.3  23  17 

9399 

Aldeimrnn 

E. 

67  58  39 

9030 

66    5  51 

9096 

64  12  58 

9095 

62  20    2 

9093 

Pollux 

E. 

112     1     5 

900i 

110    7  32 

1997 

108  13  M 

1993 

106  20    8 

1991 

16 

a  Aquilae 

W. 

78  40  37 

9831 

80  14  25 

9893 

91  48  23 

9618 

83  22  27 

9815 

Fomalhaut 

W. 

45  15  38 

9396 

47     1     0 

9308 

48  46  48 

9903 

50  32  58 

9960 

Jupiter 

W. 

36  34  53 

1983 

38  28  39 

1993 

40  22  25 

1994 

42  16    9 

1996 

Aldebaran 

E. 

52  55  17 

9030 

51     2  30 

9035 

49    9  51 

9041 

47  17  20 

9048 

Pollux 

E. 

96  50  46 

1980 

94  56  54 

1091 

93    3    6 

1994 

91     9  22 

1997 

17 

aAqiiilfe 

W. 

91  12  42 

9836 

92  46  23 

9846 

94   19  51 

9659 

95  53    2 

9875 

Fomnlhatit 

W. 

59  27  17 

9959 

61  14  27 

9951 

6S     I  38 

9953 

64  48  47 

9956 

Jupiter 

W. 

51  43  26 

9091 

53  36  27 

9098 

55  29  17 

9037 

57  21  54 

9046 

a  PeguKi 

W. 

43  28  58 

9933 

45    0  35 

9883 

46  33  16 

9640 

48    6  52 

9804 

Aldebnran 

E. 

37  58    7 

9101 

36    7  10 

9116 

34  16  36 

9134 

32  26  29 

9155 

Pollux 

E. 

81  42  30 

9097 

79  49  38 

9035 

77  56  59 

9044 

76    4  33 

9053 

18 

n  Aquilw 

W. 

ia3  33    8 

9964 

105    3  41 

3013 

106  a3  36 

3044 

108    2  56 

3078 

Fouialliaut 

W. 

73  42  44 

9291 

75  28  57 

9300 

77  14  56 

9319 

79    0  38 

9394 

Jupiter 

W. 

66  41     3 

9109 

68  31  59 

9115 

70  22  36 

9198 

72  12  52 

9143 

a  Pegasi 

W. 

56    4  26 

9606 

57  41   12 

9(i6 

59  18  II 

9676 

60  55  20 

9674 

Pollux 

K. 

66  46  26 

9III 

64  55  44 

9195 

()3    5  23 

9139 

61  15  23 

9153 

Regulus 

E. 

103    4  40 

9199 

101  14  15 

9136 

9i)  24  10 

9149 

97  34  26 

9163 

19 

Fomalhaut 

W. 

87  44  22 

9397 

89  28     1 

9414 

91   11   16 

9431 

92  54    6 

9449 

Jupiter 

W. 

81   18  31 

9991 

m    6  27 

9938 

84  53  58 

9956 

86  41     3 

99rd 

a  Pegasi 

W. 

69     1  39 

9683 

70  38  42 

9689 

72  15  36 

9698 

73  52  18 

9707 

Pollux 

E. 

52  11     4 

9933 

50  23  26 

9950 

48  36  13 

9966 

46  49  26 

9986 

Regulus 

E. 

88  31  20 

9941 

80  43  54 

9959 

84  56  54 

9-276 

83  10  19 

9994 

20 

Fomalhaut 

W. 

101  21  38 

9548 

103     1  44 

9569 

104  41  21 

9591 

106  20  28 

i 
9614 

Jupiter 

W. 

95  29  51 

9365 

97  14  16 

9384 

98  58  14 

9403 

100  41  44 

9499 

a  Peirasi 

W. 

81  52    5 

9774 

83  27    7 

9789 

85     1  49 

9807 

86  36    8 

9895 

a  A  rietis 

W. 

38  27    9 

9608 

40    5  53 

9610 

41  44  34 

9615 

43  23    9 

9690 

Pollux 

E. 

38    2  17 

9380 

36  18  14 

9401 

34  34  40 

•   9490 

32  51  34 

9440 

Regulus 

E. 

74  24    4 

9387 

72  40  10 

9405 

70  56  43 

9495 

69  13  44 

9445 

_. 

Sun 

E. 

133  22  48 

9701 

131  46    9 

9790 

130    9  56 

9741 

128  3^1  10 

9761 
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GKBENWICH  MBAJT  TIMW. 

LUNAR  DISTANCES. 

Kuiie  and  Diraotion 
of  Oyect 

Nooo. 

P.L. 
of 

Dili: 

Illh. 

P.L. 

of 

Dift 

Vlh 

P.L. 
of 
Diff. 

iXh. 

P.L. 

of 

But 

21 

Fomalhaiit 

W. 

107  59    4 

9636 

109  37  10 

9660 

llfl4  44 

9683 

112^5I47 

9707 

Jupiter 

W. 

102  24  47 

9449 

104    7  22 

9461 

105  49  30 

9480 

107  31  11 

9499 

a  Pegasi 
a  Arietis 

w. 

88  10    4 

9843 

89  43  36 

9869 

91   16  44 

9881 

92  49  27 

9901 

w. 

45     1  37 

9698 

46  39  54 

9636 

48  18    0 

9646 

49  55  52 

965R 

Pollux 

E. 

31     8  56 

9460 

29  26  47 

9489 

27  45    8 

9509 

26    3  58 

9594 

Kegulus 

E. 

67  31   13 

9464 

65  49    9 

9484 

64  7  a-} 

9503 

62  26  24 

9599 

Sun 

E. 

126  58  51 

9781 

125  23  58 

9801 

12:3  49  32 

9891 

122  15  32 

9849 

22 

a  Pegani 

W. 

100  26  21 

3011 

101  56  20 

3034 

103  25  50 

3059 

104  54  50 

30» 

a  ArietiH 

W. 

58     1     2 

9794 

59  37  10 

9738 

61  12  59 

9753 

62  48  29 

9766 

Aldebaraii 

W. 

27  20  16 

9798 

28  56  19 

9739 

30  32  16 

9740 

32    8    3 

9749 

Regiiliis 

E. 

54    7  27 

9691 

52  29    0 

9640 

50  51     0 

9660 

49  13  26 

9679 

Sun 

E. 

114  32    3 

9949 

113    0  38 

9969 

ill  29  38 

9981 

109  59    2 

3001 

23 

a  Pegasi 

W. 

112  12  12 

3914 

113  38    4 

3949 

115    3  23 

3971 

116  28    8 

a-toi 

a  Arietis 

W. 

70  41   13 

9841 

72  14  48 

9855 

73  48    4 

9869 

75  21     2 

9^84 

Aldeburuii 

W. 

40    3  38 

9805 

41  37  59 

9817 

43  12    5 

9899 

44  45  55 

9849 

Regiiliis 

E. 

41  12     1 

9775 

39  37    0 

9793 

38    2  2.3 

9819 

36  28  II 

9831 

Sun 

E. 

102  31  57 

3094 

101    3  40 

3119 

99  35  45 

3199 

98    8  11 

3146 

24 

u  ArietiH 

W. 

83     1  20 

9953 

84  32  32 

9966 

86    3  27 

9978 

87  34    7 

9991 

Aldebaraii 

W. 

52  31     1 

9904 

54    3  15 

9916 

55  35  14 

9997 

57    6  59 

9939 

Kegulus 

E. 

28  43  22 

9999 

27  11  40 

9950 

25  40  25 

9973 

24    9  38 

9997 

Sun 

E. 

90  55  17 

3925 

89  29  38 

3940 

88    4  16 

3954 

86  39  II 

3969 

25 

a  Arietis 

W. 

95    3  39 

3049 

96  32  51 

3060 

98     1  50 

3070 

99  30  m 

3080 

Aldebaraii 

W. 

64  42  15 

9990 

66  12  40 

3000 

67  42  53 

3009 

69  12  55 

3017 

Pollux 

W. 

20  26  31 

9985 

21  57    3 

9991 

23  27  27 

9998 

24  57  42 

3005 

Sun 

E. 

79  37  38 

3330 

78  14     I 

3341 

76  50  37 

3359 

75  27  26 

3369 

26 

a  Arietis 

W. 

106  51  31 

3196 

108  19    9 

3134 

109  46  37 

3143 

III    13  55 

3)50 

Aldebaran 

w. 

76  40  ;J6 

3055 

78    9  41 

3060 

79  38  39 

3066 

81     7  30 

3079   • 

Pollux 

w. 

32  26  53 

3037 

3:1  56  20 

.T043 

35  25  40 

3048 

36  54  53 

3053 

Surf 

E. 

68  34  10 

3405 

67  II  59 

3412 

65  49  56 

3419 

64  28     1 

3495 

27 

Aldebaran 

W. 

88  30  12 

3093 

89  58  30 

3097 

91  2(1  43 

3100 

5)2  54  53 

3103 

Pollux 

W. 

44  19  35 

3073 

45  48  18 

3076 

47  16  57 

3078 

48  45  a3 

3081 

Sun 

E. 

57  40     I 

3450 

56  18  41 

3454 

54  57  25 

3456 

53  36  12 

34(i0 

28 

Aldebaran 

W. 

100  15    2 

3110 

101  42  59 

3110 

103  10  56 

3111 

104  38  52 

3119 

Pollux 

W. 

56    8    2 

3086 

57  36  29 

3087 

59    4  55 

3087 

60  3:3  21 

3086 

Reguliis 

W. 

20  16  38 

3901 

21  42  46 

3188 

23    9  10 

3175 

24  35  49 

3165 

Sun 

E. 

4".  50  48 

3468 

45  29  48 

3468 

44    8  48 

3468 

42  47  48 

3468 

29 

Aldebaran 

W. 

1 1 1  58  35 

3108 

113  26  ;)5 

3107 

114  54  36 

3105 

116  22  40 

3103 

Pollux 

W. 

67  55  49 

3078 

69  24  25 

3077 

70  53    3 

3074 

72  21  44 

3071    ! 

Regiiliis 

W. 

31  51  44 

3197 

33  19  21 

3191 

34  47    5 

3115 

36  14  56 

3110 

Sun 

E. 

36    2  38 

3463 

34  41  32 

3460 

33  20  23 

3458 

31  59  12 

3455 

30 

Pollux 

W. 

-  79  46    6 

3054 

81   15  12 

3051 

82  44  22 

3046 

84  13  38 

3049 

Reguliis 

W. 

43  35  53 

3089 

45    4  25 

30T7 

46  a3    3 

3070 

48     1  49 

3065 

Sun 

E. 

25  12  31 

3440 

23  51     0 

3438 

22  29  26 

3434 

21     7  48 

3431 

xvia 
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GRKEr^WIOH  MEAN  TIME. 

LUNAR  DISTANCES. 

1^ 

Name  and  Dinetlon 
ofOl^t. 

Midnight 

P.L. 
of 

XVb. 

P.L. 

of 

Diir. 

XVIUb. 

P.L. 

of 

Diif. 

XXIh. 

P.L. 
of 
Dlff. 

21 

Fomalhaut 

W. 

111  28  17 

9739 

116    4  15 

9756 

117^39  46 

9789 

119  l4  31 

9808 

Jupiter 

W. 

109  12  25 

9519 

110  53  12 

9538 

112a3  32 

9557 

114  13  26 

9577 

a  Pegasi 

w. 

94  21  44 

9999 

95  53  a5 

9944 

97  24  58 

9965 

98  55  54 

9989 

a  Arietis 

w. 

51  33  28 

9870 

53  10  48 

9683 

54  47  51 

9606 

56  24  36 

9709 

Pollux 

E. 

24  23  18 

9M5 

22  43    8 

9568 

21     3  29 

9591 

19  24  22 

9615 

Regtiliis 

E. 

60  45  42 

9S49 

59    5  27 

9569 

57  25  40 

9589 

55  46  20 

9601 

Sun 

E. 

120  41  58 

9809 

1 19    8  50 

9883 

117  36    9 

9909 

116    3  53 

9993 

22 

a  Pegasi 
a  Arietis 

W. 

106  2:3  21 

3108 

107  51  21 

3133 

109  18  50 

3160 

110  45  47 

3187 

W. 

64  23  41 

978a 

65  58  a-i 

9796 

67  a3    6 

9811 

69    7  19 

9896 

Aldebaraii 

W. 

a3  43  38 

9759 

35  19    0 

9769 

36  54    8 

9781 

3829     1 

9793 

Regulns 

E. 

47  36  18 

9096 

45  59  36 

9717 

41  23  19 

9736 

42  47  27 

9756 

Son 

E. 

108  28  50 

3090 

106  59    2 

3039 

105  29  37 

3058 

104    0  36 

3076 

23 

n  Arietis 

W. 

117  52  18 

3339 

119  15  52 

3364 

120  38  50 

3396 

122    1  11 

3430 

W. 

76  53  41 

9808 

78  26    2 

9919 

79  58    6 

9996 

81  29  52 

9940 

Aldebaran 

W. 

46  19  28 

9855 

47  52  45 

9867 

49  25  46 

9880 

50  58  31 

9891 

Regiilus 

E. 

34  54  25 

9851 

33  21     1 

9869 

31  48    3 

9889 

30  15  30 

9909 

Sun 

E. 

96  40  57 

3163 

95  14    3 

3179 

93  47  29 

3195 

92  21   14 

3910 

21 

a  Arietis 

W. 

89    4  31 

3003 

90  34  40 

3015 

92    4  34 

3096 

93  34  14 

3039 

Aldebaran 

W. 

58  38  2<) 

9950 

60    9  45 

9960 

61  40  48 

9970 

63  11  38 

9081 

Regulns 

E. 

22  39  22 

3093 

21     9  38 

3059 

19  40  29 

3089 

18  11  58 

3118 

Suw 

E. 

85  14  23 

3989 

83  49  50 

3994 

82  25  32 

3306 

81     1  28 

3319 

2r> 

o  Arietis 

W. 

100  59  10 

3000 

102  27  32 

3090 

103  55  43 

3109 

105  23  42 

3117 

1 

Aldebaran 

W. 

70  42  47 

3096 

72  12  28 

3033 

73  42    0 

3041 

75  11  22 

3047 

1 

Pollux 

W. 

26  27  49 

3019 

27  57  47 

3018 

29  27  37 

3095 

30  57  19 

3031 

1 

8U!f 

E. 

74    4  26 

3379 

72  41  37 

3381 

71  18  59 

3389 

69  56  30 

3397 

X* 

a  Ariel  is 

W. 

112  41     4 

3158 

114    8    3 

3165 

115  34  54 

3173 

117     1  36 

3179 

Aldebaran 

W. 

82  36  14 

3077 

84    4  52 

am 

85  33  24 

3087 

87     1  50 

3090 

Pollux 

W. 

38  24    0 

3058 

39  53     1 

3069 

41  21  57 

3066 

42  50  48 

3069 

Sun 

E. 

63    6  13 

3431 

61  44  31 

3437 

60  22  56 

3441 

59    1  26 

3446 

27 

Aldebaran 

W. 

94  22  59 

3105 

95  51     3 

3107 

97  19    4 

3108 

98  47    4 

3110 

Pollux 

W. 

50  14    6 

3089 

51  42  37 

3083 

53  11    7 

3085 

54  39  35 

3086 

Sun 

E. 

52  15    3 

3469 

50  53  56 

3464 

49  32  52 

3465 

48  11  49 

3467 

28 

Aldebaran 

W. 

106    6  47 

3111 

107  34  43 

3111 

109    2  39 

3110 

110  30  37 

3110 

' 

Pollux 

w. 

62     1  48 

3085 

63  30  16 

3084 

64  58  45 

3089 

66  27  16 

3081 

Regulus 

w. 

26    2  40 

3156 

27  29  42 

3148 

28  56  54 

3140 

30  24  15 

3134 

Sun 

E. 

41  26  48 

3467 

40    5  47 

3466 

38  44  45 

3465 

37  23  42 

3464 

29 

Aldebaran 

W. 

117  50  46 

3101 

119  18  54 

3099 

120  47    5 

3097 

122  15  18 

3095  '. 

Pollux 

W. 

73  50  29 

3060 

75  19  17 

3065 

76  48    9 

3009 

78  17    5 

3058| 

Regulns 

W. 

37  42  54 

3104 

39  10  59 

3099 

40  39  10 

3093 

42    7  28 

3087 

Sun 

E. 

30  37  58 

3453 

29  16  41 

3450 

27  55  21 

3447 

26  a3  58 

3444 

30 

Pollux 

W. 

85  42  59 

3037 

87  12  26 

30:}3 

88  41  58 

3097 

90  11  37 

3099 

Regulus 

W. 

49  30  41 

3060 

50  59  40 

3053 

52  28  47 

3047 

53  58     1 

3041 

Sun 

E. 

19  46    6 

3498 

18  24  21 

3494 

17    2  32 

3493 

15  40  41 

3490 

1 
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AT  GREENWICH  APPARENT  NOON. 

i 
1 

1 

1 

1 

THE  SUN'8 

Bld«ml 
Ttmeof 
Semi- 
diameter 
PaaaijiK 
MwidiaD. 

Sqnatlou  of 

Time, 

to  be 
Subtracted 

from 
Apparent 

Time. 

Dlff.  f.». 
1  Honr. 

Apparent 
Hij^ht  Ascension. 

Diir.  for 
1  Hoar. 

App««nt 
Declination. 

DUr.  for 
I  Hoar. 

Semi. 

SUN. 

Mon. 

Tues. 

1 

2 
3 

h     m        8 

14  25  34.58 
14  29  30  16 
14  33  26.55 

9".791) 
9.833 
9.867 

S.  14  26  10.8 

14  45  19.4 

15  4  13.6 

-48.14 
47.56 
46.95 

16 
16 
16 

9.71 

9.96 

10.21 

66*93 
67.05 
67.16 

16    19!52 

16  20.49 
16  20.65 

o'!o57 
0,023 
0.010 

Wed. 
Thur. 
Frid. 

4 
5 
6 

14  37  23.75 
14  41  21.76 
14  45  20.59 

9.901 
9  934 
9.968 

15  22  52.9 
15  41   17.0 
15  59  25.4 

-46.32 
45.68 
45.02 

16 
16 
16 

10.46 
10.71 
10.95 

67.28 
67.40 
67.52 

16  20.01 
16  18.56 
16  16.29 

0.044 
0.077 
0.111 

Sat. 

SUN. 

Mon. 

7 
8 
9 

14  49  20.24 
14  53  20.72 
14  57  22.02 

10  003 
10.036 
10.070 

16  17  17.7 
16  34  53.5 
16  52  12.4 

-44.34 
43.64 
42.93 

16 
16 
16 

11.19 
11.43 
11.67 

67.64 
67.76 
67.88 

16  13.20 
16    9.29 
16     4.55 

0.145 
0.180 
0.214 

Tues. 
Wed. 
Thur. 

10 
11 
12 

15     1  24.16 
15    5  27.13 
15    9  30.94 

10.106 
10.141 
10.176 

17    9  14.0 
17  25  57.9 
17  42  23.7 

-42.20 
41.45 
40.69 

16 
16 
16 

11.90 
12.14 
12  36 

68.00 
68.12 
68.24 

15  58.98 
15  52.58 
15  45.35 

0.249 
0.283 
0.318 

Frid. 

Sat. 

SUN. 

13 
14 
15 

15  13  35.58 
15  17  41.06 
15  21  47.38 

10  211 
10.246 
10.281 

17  58  31.1 

18  14  19.5 
18  29  48.7 

-39.91 
39.11 
38.30 

16 
16 
16 

12.56 
12.80 
13.02 

68.36 
68.48 
68.60 

15  37.29 
15  28.39 
15  18.66 

0.35:< 
0.:W8 
0.42:) 

Mod. 
Tues. 
Wed. 

16 
17 
18 

15  25  54.54 
15  30    2.55 
15  34  11.40 

10.316 
10.351 
10.386 

18  44  58.4 

18  59  48.1 

19  14  17.4 

-37.47 
36.63 
35.78 

16 
16 
16 

13.23 
13.43 
13.63 

68  71 
68.83 
68.94 

15    8.09 
14  56.66 
14  44.40 

0.458 
0.493 
0.528 

Thur. 
Frid, 
Sat 

19 
20 
21 

15  38  21.09 
15  42  31.61 
15  46  42.96 

10.421 
10.453 
10.489 

19  28  26.1 
19  42  13.8 
19  55  40.0 

-34.91 
34.03 
33.13 

16 
16 
16 

13.83 
14.03 
14.22 

69.06 
69.17 
69.28 

14  31.31 
14  17.39 
14    2.64 

0.563 
0.597 
0.6:)1 

SUN. 

Mon. 

Tues. 

22 
23 
24 

15  50  55.14 
15  55    8.13 
15  59  21  91 

10.52:) 
10.557 
10.591 

20    8  44.4 
20  21  26.8 
20  33  46.8 

-32.23 
31.30 
30.35 

16 
16 
16 

14.40 
14.58 
14.75 

69.39 
69.50 
69.61 

13  47.06 
13  30.67 
13  13.49 

0.665 
0.699 
0.7:V2 

Wed. 
Thur. 
Frid. 

25 
26 
27 

16    3  36.49 
16    7  51.85 
16  12    7.96 

10.624 
10.656 
10.687 

20  45  44.0 

20  57  18.1 

21  8  28.6 

-29.39 
28.42 
27.43 

16 
16 
16 

14.92 
15.09 
15.26 

69.72 
69.82 
69.92 

12  55.52 
12  36.77 
12  17.27 

0.765 
0.797 
0.828 

Sat. 

SUN. 

Mon. 

28 
29 
30 

16  16  24.80 
16  20  42.37 
16  25    0.64 

10.717 
10.746 
10.775 

21   19  15.1 
21  29  37.5 
21  39  35.4 

-26.43 
25.42 
24.39 

16 
16 
16 

15.42 
15.58 
15.74 

70.02 
70.11 
70.20 

11  57.04 
11  36.09 
11   14.43 

0.858 
0.887 
0.916 

Tues. 

31 

16  29  19.58 

10.802 

S.21  49    8.5 

-23.35 

16 

15.89 

70.29 

10  52.11 

0.943 

Nom— The 

passing  may  be  foond  by  sal 

ttntfti 

ng  0M9 

from  the 

sidereal  time. 

Th« 

sign  —  prefixed  to  the  hoai 

ly  change  of  declination  ii^d 

leatra 

that  Ml 

ith  deolin 

ations  are  inoi 

reasing. 

11. 
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AT  GEEEKWIOH  MEATiT  :SOOTS(. 

THE  SUN'S 

t 

o 

1 

1 

Time, 

to  be 

Added  to 

Mean  Time. 

DUr.  for 
IHonr. 

Sidereal 

Time, 

or 

Right  Asoendon 

of 

Mean  Sno. 

Apparent 
Right  Asceosion. 

Di£f.for 
1  Hour. 

Apparent 
Declination. 

DiKtOT 

1  Hour. 

SUN. 

1 

h      m       8 

14  25  37.26 

9.800 

S.  14  26  23'!9 

-48.14 

16  19*53 

0*057 

h      m       8 

14  41  66.79 

Mon. 

2 

14  29  32.85 

9.834 

14  45  32.3 

47.55 

16  20.49 

0.023 

14  45  53.34 

Tues. 

3 

14  33  29.25 

9.867 

15    4  26.3 

46.94 

16  20.64 

0.010 

14  49  49.89 

Wed. 

4 

14  37  26.46 

9.901 

15  23     5.5 

-46.31 

16  19.99 

0.044 

14  53  46.45 

Thur. 

5 

14  41  24.48 

9.934 

15  41  29.4 

45.67 

16  18.53 

0.077 

14  57  43.01 

Frid. 

6 

14  45  23.31 

9.968 

15  59  37.6 

45.01 

16  16.25 

0.111 

15     1  39.56 

Sat. 

7 

14  49  22.96 

10.002 

16  17  29.7 

-44.33 

16  13.15 

0.145 

15    5  36.11 

SUN. 

8 

14  53  23.44 

10.0.17 

16  35     5.3 

43.63 

16    9.23 

0.180 

15    9  32.67 

Mon. 

9 

14  57  24.74 

10.071 

16  52  23.9 

42.92 

16     4.49 

0.214 

15  13  29.23 

i  Tues. 

10 

15     1  26.87 

10.106 

17     9  25.3 

-42.19 

15  58.91 

0.249 

15  17  25.78  1 

jWed. 

11 

15     5  29.84 

10.141 

17  26    8.9 

41.44 

15  52.50 

0.283 

15  21  22.34  ! 

Thur. 

12 

15    9  33.63 

10.175 

17  42  34.4 

40.68 

15  45.26 

0.318 

15  25  18.89 

Frid. 

13 

15  13  38.26 

10.210 

17  58  41.4 

-39.90 

15  37.19 

0.353 

15  29  15.45 

Sat. 

14 

15  17  43.72 

10.245 

18  14  29.6 

39.10 

15  28.29 

0.388 

15  33  12.01 

SUN. 

15 

15  21  50.02 

10.280 

18  29  58.5 

38.29 

15  18.55 

0.433 

15  37     8.57 

Mon. 

16 

15  25  57.16 

10.315 

18  45     7.8 

-37.46 

15    7.97 

0.458 

15  41     5.13 

Tues. 

17 

15  30     5.14 

10.350 

18  59  57.2 

36.62 

14  56.54 

0.493 

15  45     1.68 

Wed. 

18 

15  34  13.96 

10.385 

19  14  26.2 

35.77 

14  44.27 

0.528 

15  48  58.23 

Thur. 

19 

15  38  23  62 

10.420 

19  28  34.6 

-34.90 

14  31.17 

0.563 

15  52  54.79 

Frid. 

20 

15  42  34.11 

10.454 

19  42  21.9 

34.02 

14  17.24 

0.597 

15  56  51.35 

Sat. 

21 

15  46  45.42 

10.488 

19  55  47.8 

33.12 

14     2.48 

0.631 

16    0  47.90 

SUN. 

22 

15  50  57.56 

10.522 

20    8  51.9 

-32.21 

13  46.90 

0.665 

16    4  44.46 

Mon. 

23 

15  55  10.51 

10.556 

20  21  33.8 

31.28 

13  30.51 

0.699 

16    8  41.02 

Tues. 

24 

15  59  24.25 

10.589 

20  33  53.4 

30.34 

13  13.33 

0.732 

16  12  37.58 

Wed. 

25 

16     3  38.78 

10.622 

20  45  50.3 

-29.38 

12  55.36 

0.765 

16  16  34.14 

Thur. 

26 

16     7  54.09 

10.654 

20  57  24.0 

28.41 

12  36.61 

0.797 

16  20  30.70 

Frid. 

27 

16  12  10.15 

10.685 

21     8  34.1 

27.42 

12  17.10 

0.828 

16  24  27.25 

Sat. 

28 

16  16  26.94 

10.715 

21   19  20.3 

-26.42 

11  56.87 

0.858 

16  28  23.81 

SUN. 

29 

16  20  44.45 

10.744 

21  29  42.4 

25.41 

11  35.92 

0.887 

16  32  20.37 

I  Mon. 

30 

16  25    2  66 

10.773 

21  39  40.0 

24.38 

11  14.26 

0.916 

16  36  16.92 

Tues. 

31 

16  29  21.54 

10.800 

S.  21  49  12.7 

-23.34 

10  51.94 

0.943 

16  40  13.48 

Kora.— The) 
The 

•ni 

iemidi»m6ter  for  me 
Bign  —  prefixed  to  tl 
Doraasing. 

an  noon  m 
ie  hourly 

lay  be  assumed  the  same  as  thi 
change  of  declination  indicatea 

kt  for  apparent  s 
that  south  deelj 

oon. 
naiions 

Diir.  for  1  Hour, 
+9«.8565. 
(Table  m.) 
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AT  GREENWICH  MEAN  NOON. 

i 

THE  SUN'S 

1 

1 

Vi 

o 

1 

TRUE  LONGITUDE. 

Difll  for 
1  Honr. 

LATITUDE. 

LoguithiB 

of  the 

Badiue  Vector 

of  the 

Earth. 

Diir.for 
1  Honr. 

Mean  Time 

of 

Sidereal  Noon. 

X 

V 

1 

2 
3 

305 
306 
307 

218  47  55.5 

219  48     3.0 

220  48  12.3 

1        // 

47  29.1 
47  36.5 
47  45.7 

I50!27 
150.35 
150.42 

+  6m 

-0.05 
0.18 

9.9965327 
9.9964211 
9.9963100 

-46.5 
46.4 
46.2 

h      m       a 

9  16  31.79 
9  12  35.88 
9    8  39.97 

4 
5 
6 

308 
309 
310 

221  48  23.3 

222  48  35.8 

223  48  49.9 

47  56.5 

48  8.9 
48  22.8 

150.49 
150.56 
150.62 

-0.31 
0.43 
0.53 

9.9961994 
9.9960894 
9.9959802 

-46.0 
45.7 
45.4 

9     4  44.06 
9    0  48.15 
8  56  52.24 

7 
8 
9 

311 
312 
313 

224  49     5.6 

225  49  22.8 

226  49  41.4 

48  38.4 

48  55.5 

49  14.0 

150.68 
150.74 
150.80 

^  -  0.60 
0.65 
0.67 

9.9958718 
9.9957643 
9.9956580 

-45.0 
44.6 
44.0 

8  52  56.34 
8  49     0.43 
8  45     4.52 

10 
11 
12 

314 
315 
316 

227  50     1.4 

228  50  22.9 

229  50  45.7 

49  33.8 

49  55.1 

50  17.8 

150.86 
150.1)2 
150.98 

-0.66 
0.62 
0.55 

9.9955531 
9.9954497 
9.9953479 

-43.4 
42.7 
42.0 

8  41     8.61 
8  37  12.70 
8  33  16.79 

13 
14 
15 

317 
318 
319 

230  51   10.0 

231  51  35.8 

232  52     3.0 

50  41.9 

51  7.5 
51  34.5 

151.04 
151.10 
151.16 

-0.46 
0.35 
0.22 

9.9952479 
9.9951498 
9.9950538 

-41.2 
40.4 
39.6 

8  29  20.88 
8  25  24.97 
8  21  29.05 

16 
17 
18 

320 
321 
322 

233  52  31.7 

234  53    2.0 

235  53  33.9 

52     3.1 

52  33.3 

53  5.1 

151.23 
151.29 
151.36 

-0.09 

+  0.04 

0.16 

9.9949598 
9.9948679 
9.9947780 

-38.9 

38.0 

-37.1 

8  17  33.14 
8  13  37.23 
8     9  41.32 

19 
20 
21 

323 
324 
325 

236  54     7.5 

237  54  42.7 

238  55  19.6 

53  38.5 

54  13.5 
54  50.2 

151.43 
151.50 
151.57 

+  0.27 
0.36 
0.42 

9.9946902 
9.9946045 
9.9945207 

-36.2 
35.3 
34.5 

8     5  45.41 
8     1  49.50 
7  57  53.59 

22 
23 
24 

326 
327 
328 

239  55  58.1 

240  56  38.3 

241  57  20.2 

55  28.6 

56  8.6 
56  50.3 

151.64 
15J.7I 
151.78 

+  0.45 
0.45 
0.43 

9.9944389 
9.9943590 
9.9942809 

-33.7 
32.9 
32.2 

7  53  57.68 
7  50     1.76 
7  46     5.85 

25 
26 
27 

329 
330 

331 

242  58     3.8 

243  58  49.0 

244  59  35.7 

57  33.7 

58  18.7 

59  5.2 

151.85 
151.92 
151.98 

+  0.38 
0.30 
0.20 

9.9942043 
9.9941292 
9.9940555 

-31.6 
31.0 
30.4 

7  42    9.94 
7  38  14.03 
7  34  18.12 

28 
29 
30 

332 
333 
334 

245  60  23.8 

247  1   13.4 

248  2     4.3 

59  53.2 

0  42.6 

1  33.3 

152.04 
152.10 
152.15 

-1-0.08 

-0.05 

0.18 

9.9939832 
9.9939122 
9.9938425 

-29.9 
29.3 

28.8 

7  30  22.21 
7  26  26.30 
7  22  30.39 

31 

335 

249     2  56.4 

2  25.2 

152.20 

-0.31 

9.9937740 

-28.2 

7  18  34.47 

Xotk.— The 
the 

nuinbors  in  ooltunn 
mean  equinox  of  Ja 

A  oorreapoud 
Quary  0"*.0. 

to  the  tri 

le  equinox  of  t 

he  date;  Incolni 

nnV.to 

DUr.  ftnr  1  Hour, 
— 9«.8296. 
(Table  n.) 
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OBBENWIOH  MEAK  TIME. 

1 

THE  MOON'S 

SXIODIAHZTBR. 

HORIZONTAL  PABALLAX. 

UPPER  TRANSIT. 

AGS. 

Ho«. 

Midnight. 

Noon. 

DUr.  for 
IHoor. 

Kldniclit. 

DifElfor 
1  Hoar. 

Keridian  of 
Qreenwich. 

DMT.  for 
1  Hoar. 

Noon. 

1 

14  53'!9 

14  56':5 

54'  33!9 

+o!77 

54'  43"6 

+or85 

h      m 

6 

m 

29.5 

2 

14  59.4 

15    2.5 

54  54.1 

0.91 

55    5.5 

0.99 

0  17.3 

1.68 

0.7 

3 

15    5.8 

15    9.3 

55  17.7 

1.05 

55  30.6 

l.li 

1     4.0 

2.02 

1.7 

4 

15  13.1 

15  17.0 

55  44.3 

+1.17 

55  58.7 

+  1.24 

1  54.2 

2.19 

2.7 

5 

15  21.1 

15  25.5 

56  13.9 

1.30 

56  29.8 

1.36 

2  47.6 

2.28 

3.7 

6 

15  30.0 

15  34.7 

56  46.4 

1.42 

57    3.7 

1.47 

3  43.6 

2.34 

4.7 

7 

15  39.6 

15  44.6 

57  21.6 

+1.53 

57  40.2 

+1.57 

4  40.5 

2.36 

5.7 

8 

15  49.8 

15  55.0 

57  59.2 

1.60 

58  18.4 

1.6! 

5  36.8 

2.31 

6.7 

9 

16    0.3 

16     5.5 

58  37.7 

I.6I 

58  56.9 

1.57 

6  31.5 

2.24 

7.7 

10 

16  10.5 

16  15.3 

59  15.4 

+  1.50 

59  32.9 

+  1.41 

7  24.2 

2.16 

8.7 

U 

16  19.7 

16  23.6 

59  49.0 

1.27 

60    3.3 

1.10 

8  15.3 

2.11 

9.7 

12 

16  26.8 

16  29.3 

60  15.2 

0.88 

60  24.3 

0.62 

9     5.7 

2.11 

10.7 

13 

16  30.9 

16  31.5 

60  30.1 

+0.34 

60  32.5 

+0.04 

9  56.6 

2.15 

11.7 

14 

16  31.1 

16  29.7 

60  31.0 

-0.29 

60  25.7 

-0.61 

10  49.0 

2.23 

12.7 

15 

16  27.2 

16  23.6 

60  16.4 

0.93 

60    3.4 

1.23 

11  43.8 

2.34 

13.7 

16 

16  19.1 

16  13.8 

59  47.0 

-1.50 

59  27.5 

-1.74 

12  41.3 

2.43 

14.7 

17 

16    7.8 

16     1.3 

59     5.4 

1.93 

58  41.3 

2.07 

13  40.5 

2.47 

15.7 

18 

15  54.3 

15  47.2 

58  15.8 

2.16 

57  49.6 

2.20 

14  39.8 

2.43 

16.7 

19 

15  40.0 

15  32.8 

57  23.1 

-2.20 

56  56.9 

-2.16 

15  37.3 

2.32 

17.7 

20 

15  25.9 

15  19.4 

56  31.5 

2.07 

56    7.4 

1.94 

16  31.2 

2.16 

18.7 

21 

15  13.3 

15    7.7 

55  45.0 

1.79 

55  24.5 

1.62 

17  21.0 

1.99 

19.7 

22 

15    2.7 

14  58.3 

55    6.2 

-1.44 

54  50.2 

-1.23 

18     6.9 

1.85 

20.7 

23 

14  54.7 

14  51.7 

54  36.8 

I.Oi 

54  25.9 

0.80 

18  49.7 

1.74 

21.7 

24 

14  49.5 

14  47.9 

54  17.6 

0.59 

54  11.9 

-0.37 

19  30.3 

1.67 

22.7 

25 

14  47.1 

14  46.9 

54     8.8 

-0.16 

54     8.2 

+0.05 

20    9.8 

1.65 

23.7 

26 

14  47.4 

14  48.4 

54    9.9 

+0.24 

54  13.8 

0.41 

20  49.4 

1.67 

24.7 

27 

14  50.1 

14  52.2 

54  19.8 

0.58 

54  27.6 

0.73 

21  30.1 

1.74 

25.7 

28 

14  54  8 

14  57.7 

54  37.1 

+0.85 

54  48.0 

+0.97 

22  13.0 

1.85 

26.7 

29 

15     1.1 

15     4.7 

55    0.2 

1.06 

55  13.4 

1.13 

22  58.9 

1.99 

27.7 

30 

15     8.4 

15  12.4 

55  27.3 

1.19 

55  41.8 

1.23 

23  48.5 

2.14 

28.7 

31 

15  16.4 

15  20.5 

55  56.7 

+1.25 

56  11.7 

+1.26 

6 

0.0 
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GREENWICH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

lUghtAsoeaBion. 

• 

Diff.for 
1  Minute. 

DecUnatloD. 

DiAfor 
1  Minute. 

Hour. 

RightAscensioo. 

Dili:  for 
1  Minute. 

DiflUfor 
IMlnnteL 

SI 

ITSDA' 

Y  1. 

TUESDAY  3. 

h     m     a 

8 

O         f         II 

^^ 

h       lU       8 

H 

O         1         if 

II 

0 

14  16  20.13 

1.8806 

S.ll  43    7.3 

13.405 

0 

15  51  44.JW 

9.1096 

S.20  34    7.4 

9JI7 

1 

14  18  13.08 

1.8843 

11  55  30.4 

13.364 

1 

15  53  51.67 

9.1 151 

20  43  23.7 

0.996 

2 

14  20    6.25 

1.8881 

12    7  51.0 

19.383 

2 

15  55  58.75 

9.1907 

20  52  34.5 

0.133 

3 

14  21  59.65 

l.e919 

12  20    9.1 

13.381 

3 

15  58    6.16 

9.1969 

21     1  39.7 

0.040 

4 

14  23  53.28 

1.8958 

12  32  24.7 

13.938 

4 

16    0  13.90 

9.1317 

21  10  39.3 

8.046 

5 

14  25  47.15 

1.8998 

12  44  37.(J 

13.193 

5 

16    2  21.97 

9.1373 

21  19  33,2 

8.850 

6 

14  27  41.26 

1.9038 

12  56  47.8 

13.148 

6 

16    4  30.38 

9.1499 

21  28  21.3 

8.753 

7 

14  29  35.61 

1.9078 

13    8  55.3 

18.109 

7 

16    6  39.12 

9.1484 

21  37    3.6 

&6S6 

8 

14  31  30.20 

1.9119 

13  21     0.0 

19.054 

8 

16    8  48.19 

9.15.19 

21  45  40.0 

6.557 

9 

14  33  25.04. 

1.9161 

13  a3     1.8 

13.006 

9 

16  10  57.59 

9.1595 

21  54  10.5 

8.457 

10 

14  35  20.13 

1.9903 

13  45    0.7 

11.957 

10 

16  13    7..33 

9.1651 

22    2  34.9 

8.356 

11 

14  37  15.48 

1.9946 

13  56  56.(; 

11.907 

11 

16  15  17.40 

9.1706 

22  10  53.2 

8.954 

12 

14  39  11.08 

1.9988 

14     8  49.5 

11.856 

12 

16  17  27.80 

9.1761 

22  19    5.4 

8.151 

13 

14  41    6.94 

1.9339 

14  20  39.3 

11.804 

13 

16  19  38.53 

9.1817 

22  27  11.3 

8.046 

14 

14  43    3.06 

1.93:6 

14  32  26.0 

11.751 

14 

16  21  49.60 

9.1879 

22  35  10.9 

7.041 

15 

14  44  59.45 

1.9431 

14  44    9.4 

11.696 

15 

16  24     1.00 

9.1997 

22  43    4.2 

7.8m 

16 

14  46  56.11 

1.9466 

14  55  49.5 

11.641 

16 

16  26  12.73 

9.1989 

22  50  51.0 

7.796 

17 

14  48  53.04 

1.9511 

15    7  26.3 

Il..'i88 

17 

16  28  24.79 

9.9037 

22  58  31.3 

lAM 

18 

14  50  50.24 

1.9557 

15  18  ftnrt 

11.599 

18 

16  30  37.17 

9.9091 

23    6    5.1 

7.507 

19 

14  52  47.72 

1.9603 

15  30  29.8 

11.471 

19 

16  32  49.88 

9.3146 

23  13  32.2 

7..196 

20 

14  54  45.48 

1.9649 

15  41  56.3 

11.411 

20 

16  .35    2.92 

9.3901 

23  20  52.6 

7J»4 

21 

14  56  43.51 

1.9696 

15  5.3  19.1 

11.350 

21 

16  37  16.29 

9.9955 

23  28    6.3 

7.171 

22 

14  58  41.83 

1.9744 

16    4  38.3 

11.389 

22 

16  39  29.98 

9.9308 

23  35  13.1 

7.056 

23 

15    0  40.44 
M 

1.9799 

ONDA 

S.16  15  53.8 
Y  2. 

11.997 

23 

16  41  43.99 
WE] 

9.9369 

)NESI 

S.23  42  laO 
)AY4. 

6.041 

0 

15    2  39.34 

1.9841 

S.16  27    5.5 

11.163 

0 

16  43  58.33 

9.9416 

S.23  49    6.0 

6.894 

1 

15    4  38.53 

1.9889 

16  38  13.3 

11.099 

1 

16  46  12.99 

9.9469 

23  55  51.9 

6.706 

2 

15    6  38.01 

1.9938 

16  49  17.3 

11.034 

2 

16  48  27.JK> 

9.3531 

24    2  30.7 

6J87 

3 

15    8  37.79 

1.9987 

17    0  17.4 

10.968 

3 

16  50  43.24 

9.9573 

24    9    2.4 

6.468 

4 

15  10  37.86 

9.0037 

17  11   13.5 

10.900 

4 

16  52  58.84 

9.9696 

24  15  26.9 

6.347 

5 

15  12  38.24 

9.00F8 

17  22    5.4 

10.K30 

5 

16  55  14.75 

9.9679 

24  21  44.1 

6.995 

6 

15  14  38.92 

9.0138 

17  32  53.1 

10.760 

6 

16  57  30.98 

9.9731 

24  27  53.9 

6.109 

7 

15  16  3i>.90 

3.0189 

17  43  36.(» 

10.690 

7 

16  59  47.52 

9.9781 

24  'S3  56.3 

5.978 

8 

15  18  41.19 

9.0941 

17  54  15.9 

10.616 

8 

17    2    4.35 

9.9830 

24  39  51.3 

5.853 

9 

15  20  42.79 

9.0999 

18    4  50.8 

10.545 

9 

17    4  21.48 

9.9880 

24  45  38.7 

6.797 

10 

15  22  44.70 

9.0344 

18  15  21.3 

10.471 

10 

17    6  38.91 

9.9930 

24  51  18.5 

5.600 

11 

15  24  46.92 

9.0397 

18  25  47.3 

10..196 

U 

17    8  56.64 

9.9979 

24  56  50.7 

5.479 

12 

15  26  49.46 

9.0449 

18  36    8.8 

10.380 

12 

17  11  14.66 

9.3097 

25    2  15.2 

5.343 

13 

15  28  52.31 

9.0509 

18  46  25.7 

10.348 

13 

17  13  32.97 

9.3076 

25    7  31.9 

5.913 

14 

15  30  55.48 

9.0555 

18  56  37.9 

10.163 

14 

17  15  51.57 

9.3194 

25  12  40.8 

5.089 

15 

15  32  58.97 

9.0608 

19    6  45.3 

10.083 

15 

17  18  10.46 

9.3179 

25  17  41.8 

4.950 

16 

15  35    2.78 

9.0669 

19  16  47.J» 

10.009 

16 

17  20  29.63 

9.^18 

25  22  34.8 

4.817 

17 

15  37    6.91 

8.0715 

19  26  45.6 

9.991 

17 

17  22  49.07 

9.3964 

25  27  19.8 

4.683 

18 

15  39  11.36 

9.0769 

19  36  38.4 

9.838 

18 

17  25    8.79 

9.3309 

25  31  56.8 

4J>49 

19 

15  41   16.14 

3.0893 

19  46  26.2 

9.754 

19 

17  27  28.78 

9..3353 

25  (^6  25.7 

4.413 

20 

15  43  21.24 

9.0877 

19  56    8.9 

9.668 

20 

17  29  49.03 

9.3398 

25  40  46.4 

4.977 

21 

15  45  26.67 

9.0933 

20    5  46.4 

9.589 

21 

17  32    9.55 

9.3443 

25  44  58.9 

4.139 

22 

15  47  32.43 

3.0987 

20  15  18.7 

9.494 

22 

17  34  30.:« 

9.3464 

25  49    3.1 

4.001 

23 

15  49  38.52 

9.1043 

20  24  45.7 

9.406 

23 

17  3()  51.36 

9.3595 

25  52  59.0 

3.869 

24 

15  51  44.93 

9.1096 

S.20  34    7.4 

9.317 

24 

17  39  12.6.3 

9.3566 

S.25  56  46.5 

3.799 

VI. 
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ORBBNWIOH  MBAl^  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hoar. 

BlghtAsoenaion. 

DUtfor 
IHinttte. 

Declination. 

Diff.  for 
1  Minute. 

Hoar. 

Right  Asooiisiou. 

Diftfor 
1  Minute. 

DeollnatioD. 

1 

Dlftfori 
1  MiDule.' 

TH 

URSD. 

A.Y  5. 

SATURDAY  7. 

1 

h     m      8 

8 

O          1          II 

// 

h     111      8 

s 

0      1      '1 

0 

17  3!)  12.63 

3.3568 

S.25  56  46.5 

3.732 

0 

19  35  24.3.) 

a.4471 

S.26    2  27.4 

3395  ' 

1 

17  41  ;m.I5 

9.3607 

26    0  25.6 

3.581 

1 

19  37  51.14 

3.4466 

25  58  45.2 

3.789 

2 

17  43  55.92 

3.3647 

26    3  56.2 

3.439 

2 

19  40  17.92 

9.4460 

25  54  53.5 

3.940 

3 

17  46  17.92 

9.3686 

26    7  18.3 

3.397 

3 

19  42  44.66 

9.4453 

25  50  52.4 

4.097 

4 

17  48  40.15 

9.3794 

26  10  31.8 

3.154 

4 

19  45  11.35 

9.4444 

25  46  41.9 

4.953 

5 

17  51     2.61 

9.3769 

26  13  36.7 

3.010 

5 

19  47  37.99 

3.44.15 

25  42  22.0 

4.409 

6 

17  53  25.29 

9.3798 

26  16  33.0 

9.866 

6 

19  50    4.57 

3.4494 

25  37  52.8 

4.565 

7 

17  55  48.19 

9.3834 

26  19  20.6 

9.790 

7 

19  52  31.08 

9.4413 

25  33  14.2 

4.799 

8 

17  58  11.30 

9.3868 

26  21  59.4 

9.574 

8 

19  54  57.5;} 

9.4409 

25  28  26.2 

4.878 

9 

18    0  34.61 

9.3908 

26  24  29.4 

9.437 

9 

19  57  23.91 

9.4390 

25  23  28.9 

5.033 

10 

18    2  58.12 

9.3896 

26  26  50.6 

9.379 

10 

19  59  50.21 

9.4376 

25  18  22.3 

5.188 

11 

18    5  21.84 

9.3069 

26  29    2.9 

3.131 

11 

20    2  16.42 

9.4361 

25  13    6.4 

5.343 

12 

18    7  45.75 

9.4000 

26  31    6.3 

1.983 

12 

20    4  42.54 

3.4346 

25    7  41.2 

5.497 

13 

18  10    9.84 

9.4030 

26  33    0.8 

1.833 

13 

20    7    8.57 

3.4330 

25    2    6.8 

5.650 

14 

18  12  34.11 

9.4060 

26  34  46.3 

1.68:) 

14 

20    9  :J4.50 

3.4313 

24  56  23.2 

6.809 

15 

18  14  58.56 

9.4089 

26  36  22.7 

1.53Q 

15 

20  12    0.:^3 

3.4396 

24  50  30.5 

5.955 

16 

18  17  23.18 

3.4117 

26  37  50.1 

1.381 

16 

20  14  2().05 

3.4377 

24  44  28.6 

6.107 

17 

18  19  47.96 

9.4143 

26  39    8.4 

1.399 

17 

20  16  51.66 

3.4358 

24  38  17.6 

'6.950 

18 

18  22  12.89 

9.4169 

26  40  17.6 

1.077 

18 

20  19  17.15 

3.4338 

24  31  57.5 

6.410 

19 

18  24  37.98 

9.4104 

26  41   17.6 

0.934 

19 

20  21  42.52 

3.4317 

24  25  28.4 

6.560 

20 

18  27    3.22 

9.4917 

26  42    8.4 

0.771 

20 

20  24    7.76 

3.4197 

24  18  50.3 

6.711 

21 

18  29  28.59 

9.4939 

26  42  50.1 

0.617 

21 

20  26  32.88 

3.4176 

24  12    3.1 

6.861 

22 

18  31  54.09 

9.4961 

26  43  22.5 

0.463 

22 

20  28  57.87 

3.4153 

24    5    7.0 

7.009 

23 

18  34  19.73 
F 

9.4883 

RIDA^ 

S.26  43  45.7 
IT  6. 

0.300 

23 

20  31  22.72 

SI 

3.4130 
[JNDA 

8.23  58    2.0 
Y8. 

7.157 

0 

18  36  45.49 

9.4309 

S.26  43  59.6 

-0.154 

0 

20  33  47.43 

9.4107 

S.23  50  48.1 

7.305 

1 

18  39  11.36 

9.4331 

26  44    4.2 

+  0UW9 

1 

20  36  12.00 

9.4083 

23  43  25.4 

7.459 

2 

18  41  37^34 

3.4339 

26  43  59.4 

0.167 

2 

20  38  36.42 

3.4057 

23  35  53.9 

7J»6 

3 

18  44    3.43 

9.4357 

26  43  45.3 

0.313 

3 

20  41     0.69 

8.4033 

23  28  13.6 

7.744 

4 

18  46  29.62 

9.4373 

26  43  21.8 

0.470 

4 

20  43  24.81 

9.4007 

23  20  24.6 

7.888 

5 

18  48  55.90 

9.4387 

26  42  48.9 

0.696 

5 

20  45  48.77 

9.3980 

23  12  27.0 

8.031  ' 

6 

18  51  22.26 

9.4400 

26  42    6.7 

0.789 

6 

20  48  12.57 

3.3953 

23    4  20.9 

8.174 

7 

18  53  48.70 

9.4413 

26  41  15.1 

oano 

7 

20  50  36.21 

3.3936 

22  56    6.2 

8.317 

8 

18  56  15.22 

9.4435 

26  40  14.0 

1.097 

8 

20  52  59.68 

9.3898 

22  47  42.9 

8.459 

9 

18  58  41.80 

9.4435 

26  39    3.4 

1.955 

9 

20  55  22.99 

9.3871 

22  39  11.1 

8.600 

10 

19     1     8.44 

9.4445 

26  37  43.4 

J.413 

10 

20  57  46.13 

3.3843 

22  30  30.9 

8.740 

U 

19    3  35.14 

9.4453 

26  36  13.9 

1.571 

11 

21    0    9.10 

3.3813 

22  21  42.3 

8.878 

12 

19    6    1.88 

9.4460 

26  34  34.9 

1.799 

12 

21    2  31.89 

3.3783 

22  12  45.5 

9.016 

13 

19    8  28.66 

9.4467 

26  32  46.4 

1.887 

13 

21     4  54.50 

3.3754 

22    3  40.4 

9.154 

14 

19  10  55.48 

9.4473 

26  30  48.5 

9.044 

14 

21     7  16.94 

9.3735 

21  54  27.0 

9.991 

15 

19  13  22.34 

9.4478 

26  28  41.1 

9.903 

15 

21     9  39.20 

3.3695 

21  45    5.5 

9.496 

16 

19  15  49.22 

9.4481 

26  26  24.2 

9.361 

16 

21  12     1.28 

3.3664 

21  35  35.9 

9.560 

17 

19  18  16.11 

9.4463 

26  23  57.8 

9.519 

17 

21   14  23.17 

3.3633 

21  25  58.3 

a.093 

18 

19  20  4aoi 

9.4484 

26  21  21.9 

9.678 

18 

21  16  44.88 

3.3603 

21  16  12.7 

9.896 

19 

19  23    9.92 

9.4485 

26  18  36.5 

9.836 

19 

21   19    6.40 

3.3573 

21    6  19.2 

9.958 

20 

19  25  36.a3 

9.4484 

26  15  41.6 

9.993 

20 

21  21  27.74 

8.3541 

20  56  17.8 

10.089 

21 

19  28    3.73 

9.4489 

26  12  37.3 

3.151 

21 

21  23  48.89 

9.3509 

20  46    8.5 

10.919 

22 

19  30  30.62 

9.4480 

26    9  2:^.5 

3.309 

22 

21  26    9.85 

9.3478 

20  35  51.5 

10.348  ' 

23 

19  32  57.49 

9.4476 

26    6    0.2 

3.467 

2:) 

21  28  30.62 

9.3447 

20  25  26.8 

10.478 

24 

19  a5  24.:« 

9.4471 

S.26    2  27.4 

3.695 

24 

21  30  51.21 

9.3415 

S.20  14  54.4 

10.603 

188 
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VII. 


GREENWICH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hoar. 

Right  ▲soension. 

DUE  for 
1  Minute. 

I>eolination. 

DlfTfor 
lllinuto 

Hoot. 

RiffhtABcension. 

DiAfor 
1  Minute. 

Deelination. 

DilTfor 
1  Minute. 

M 

ONDA 

Y  9. 

WEDNESDAY  11. 

h     111     9 

8 

O          /          // 

,^ 

h     m      B 

8 

O         f         '/ 

., 

0 

21  30  51.21 

3.3415 

S.20  14  .')4.4 

10.003 

0 

23  19  49.81 

942119 

S.  9  42    5.9 

15.979 

1 

21  a3  11.60 

9..3383 

20    4  14.5 

10.738 

1 

23  22    2.47 

3.3103 

9  26  47.6 

ia.337 

2 

21  35  31.80 

S.3.%1 

19  53  27.1 

10.853 

2 

23  24  15.04 

3.3087 

9  11  25.4 

15.401 

3 

21  37  51.81 

8.3319 

19  42  32.2 

10.977 

3 

23  26  27.52 

3.3079 

8  55  59.5 

J5.469  • 

4 

21  40  1163 

3.3Q87 

19  31  2J).9 

11.099 

4 

23  28  39.91 

3.3058 

8  40  30.0 

15.599 

5 

21  42  31.25 

3.3354 

19  20  20.3 

11J230 

5 

23  30  52.22 

3.3044 

8  24  56.9 

15.580 

6 

21  44  50.68 

3.3333 

19    9    3.5 

11.340 

6 

2:3  33    4.44 

9.9031 

8    9  20.4 

15.637 

7 

21  47    9.92 

8J)191 

18  .57  39.5 

11.459 

7 

23  35  16.59 

9.3019 

7  53  40.5 

15.699 

8 

21  49  28.97 

3.3159 

18  46    8.4 

11.577 

8 

23  37  28.67 

9.9007 

7  37  57.3 

15.746 

9 

21  51  47.83 

3.3138 

18  .34  30.2 

11.695 

9 

23  39  40.67 

9.1995 

7  22  11.0 

15.797 

10 

21  54    6.50 

3.3096 

18  22  45.0 

11.811 

10 

23  41  52.61 

9.1988 

7    6  21.6 

15.848 

11 

21  56  24.98 

3.3064 

18  10  52.9 

11.935 

11 

23  44    4.50 

9.1977 

6  50  2J).2 

15.897 

12 

21  58  43.26 

17  58  54.0 

13.038 

12 

23  46  16^33 

3.1968 

6  34  a3.9 

15.945 

13 

22     1     1.36 

3.3001 

17  46  48.3 

13.151 

13 

23  48  28.11 

9.1959 

6  18  3.5.8 

15.991 

14 

22    3  19.27 

3.3970 

17  34  35.9 

18.369 

14 

23  50  39.84 

9.1959 

6    2  35.0 

16.036 

15 

22    5  37.00 

8.3939 

17  22  16.6 

18.379 

15 

23  52  51.53 

9.1945 

5  46  31.5 

16.079 

16 

22    7  54.54 

3.3908 

17    9  51.2 

13.481 

]6 

23  55    3.18 

9.1938 

5  30  25.5 

16.180 

17 

22  10  11.90 

3.3877 

16  57  19.1 

18.588 

17 

23  57  14.79 

9.1939 

5  14  17.1 

16.159 

18 

22  12  29.07 

3.3847 

16  44  40.6 

13.695 

18 

23  59  26.37 

9.1938 

4  58    6.4 

16.197 

19 

22  14  46.06 

3.3817 

16  31  55.7 

13.800 

19 

0     1  37.93 

3.1995 

4  41  5.3.4 

16.934 

20 

2-^  17    2.87 

3.'2787 

16  19    4.6 

13.903 

20 

0    3  49.47 

8.1999 

4  25  38.3 

16.969 

21 

22  19  19.51 

3.8758 

16    6    7.3 

13.006 

21 

0    6    0.99 

3.1919 

4    9  21.1 

16.309 

22 

22  21  35.97 

8.3739 

15  53    3.9 

13.107 

22 

0    8  12.50 

3.1917 

3  53    2.0 

16.333 

23 

22  23  52.26 
TU 

3.3700 

ESDA 

S.  15  39  54.4 
Y   10. 

13.907 

23 

0  10  24.00 
THl 

3.1916 

JRSD^ 

8.  3  ;36  41.1 
lY   12. 

16.363 

0 

22  26    8.37 

8.3671 

S.15  26  39.0 

13.306 

0 

0  12  35.49 

3.1916 

S.  3  20  18.4 

16.399 

1 

22  28  24.31 

8.3643 

15  13  17.7 

13.403 

1 

0  14  46.99 

3.1917 

3    3  54.1 

16.418 

2 

22  30  40.08 

3.3615 

14  59  50.() 

13.500 

2 

0  16  56.49 

3.1918 

2  47  28.2 

16.444 

3 

22  3*^  55.69 

8.3587 

14  46  17.7 

13.596 

3 

0  19  10.00 

9.1990 

2  31     0.8 

16.467 

4 

22  35  11.13 

8.3560 

14  32  39.1 

13.689 

4 

0  21  21.53 

9.1993 

2  14  ;32.1 

16.489 

5 

22  37  26.41 

8.3534 

14  18  55.0 

13.781 

5 

0  23  33.08 

9.1996 

1  58    2.1 

16.509 

6 

22  39  41.54 

3.3508 

14    5    5.4 

13.879 

6 

0  25  44.64 

9.1999 

1  41  31.0 

16.597 

7 

22  41  5(5.5 1 

3.3483 

13  51  10.4 

13.963 

7 

0  27  56.23 

9.1935 

1  24  58.9 
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24 

6  54  32.49 

2.4813 

N.26  41    19.1 

1.001 

24 

8  47  25.62 

2.2034 

N.23    7  23.2 

7.478 
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ORBENWIOH  MEAN  TIME. 

THE  MOON'S  BIGHT  ASCENSION  AND  DECLINATION. 

1 

Hoar. 

RtgbiiLSoenaion. 

Diff  for 
IMinate. 

Diftfor 
1  Minute. 

Hour. 

Bifj^ht  Ascension. 

Difflfor 
1  Minute. 

DeoUnation. 

Diftfor 

1  Minute. 

SAl 

'CJED^ 

lY  2L 

MONDAY  23. 

li     m      8 

8 

Of// 

b     in       B 

8 

Oft* 

,, 

0 

8  47  25^ 

9.9094 

N.23    7  23.2 

7.479 

0 

10  26     1.6:^ 

1.9916 

N.15  27  a5.1 

llil76 

1 

8  49  37.57 

9.1959 

22  59  51.7 

7.577 

1 

10  27  5(5.79 

1.9170 

15  16  16.9 

llJXil 

3 

8  51  49.13 

9.1883 

22  52  13.9 

7.689 

2 

10  29  51.67 

1.9194 

15    4  55.4 

11.386 

3 

8  54    0.29 

9.1897 

22  44  2i).9 

7.785 

3 

10  31  46.28 

1.9079 

14  53  30.6 

11.4.19 

4 

8  56  11.06 

9.1769 

22  36  39.7 

7.887 

4 

10  33  40.62 

1.9035 

14  42    2.7 

11.491 

5 

8  58  21.44 

9.1697 

22  28  43.4 

7.987 

5 

10  35  34.70 

1.8999 

14  30  31.7 

11.549  ; 

6 

9    0  31.42 

9.1631 

22  20  41.2 

8.087 

6 

10  37  28.52 

1.8949 

14  18  57.7 

1 1.59a 

7 

9    2  41.01 

9.1566 

22  12  .33.0 

8.186 

7 

10  J}9  22.08 

1.8906 

14    7  20.7 

11.649 

8 

9    4  50.21 

9.1S09 

22    4  18.9 

8.983 

8 

10  41  15.39 

1.8863 

13  55  40.7 

11.691 

9 

9    6  59.03 

9.1437 

21  55  59.1 

8.378 

9 

10  43    8.44 

1.8899 

13  43  57.8 

11.739  ! 

10 

9    9    7.46- 

9.1379 

21  47  a3.5 

8.474 

10 

10  45     1.25 

1.8789 

13  32  12.0 

11.786  ' 

It 

9  11  15.50 

9.1308 

21  39    2.2 

8.567 

11 

10  46  53.82 

1.8749 

13  20  23.5 

11.839  [ 

12 

9  13  23.10 

9.1945 

21  30  25.4 

8.659 

12 

10  48  46.15 

1.8709 

13    8  3<>.2 

11.877  ; 

13 

9  15  30.44 

9.1181 

21  21  43.1 

8.751 

13 

10  50  38.25 

1.8664 

12  56  38.2 

11.999  ' 

14 

9  17  37.33 

9.1117 

21   12  55.3 

8.849 

14 

10  52  :30.12 

1.8696 

12  44  41.6 

11.966 

15 

9  19  43.84 

'  9.1054 

21     4    2.1 

8.931 

15 

10  54  21.76 

1.6588 

12  32  4'^^^ 

19.010  1 

16 

9  21  49.97 

9.0901 

20  55    3.6 

9.018 

16 

10  56  13.18 

1.8559 

12  20  40.4 

19.05i*  j 

17 

9  23  55.73 

9.0098 

20  45  59.9 

9.105 

17 

10  58    4.39 

1.8516 

12    8  36.0 

19.093  1 

18 

9  26    1.11 

9.0866 

20  36  51.0 

9.191 

18 

10  59  55.38 

1.8461 

11  56  29.2 

19.134  i 

19 

9  28    6.12 

9.0804 

20  27  37.0 

9.976 

19 

11     1  46.16 

1.8447 

11  44  19.9 

12.175 : 

20 

9  30  10.76 

9.0743 

20  18  17.9 

9.359 

20 

1 1     3  .%.74 

1.8413 

11  32    8.2 

12.914  1 

21 

9  32  15.04 

9.0689 

20    8  53.9 

9.441 

21 

11     5  27.12 

1.8381 

11   19  54.2 

19.2.'>9  ' 

22 

9  34  18.95 

9.0689 

19  59  25.0 

9.599 

22 

11     7  17.31 

1.8348 

11     7  37.9 

19.990 

23 

9  36  22.50 
SI 

9.0561 

JNDAl 

N.19  49  51.2 
Z  22. 

0.609 

23 

11    9    7.30 

• 

TU 

1.8316 

BSDA 

N.IO  55  19.4 

• 

Y  24. 

12.327 

0 

9  38  25.68 

9.0501 

N.19  40  12.7 

9X81 

0 

11   10  57.10 

1.8985 

N.IO  42  58,6 

12.a&l 

1 

9  40  28.51 

9.0449 

19  30  29.5 

9.750 

1 

11   12  46.72 

1.8965 

10  30  35.7 

12.399 

2 

9  42  30.98 

9.0383 

19  20  41.6 

9.837 

2 

11   14  36.16 

1.8^25 

10  18  10.7 

19.435 

3 

9  44  33.10 

9.0394 

19  10  49.1 

9.913 

3 

n   16  25.42 

1.8196 

10    5  43.5 

12.470 

4 

9  46  34.87 

9.0966 

19    0  52.1 

9.988 

4 

11   18  14.51 

1.8168 

9  5;J  14.3 

12.503 

5 

9  48  36.30 

9.0909 

18  50  50.6 

10.069 

5 

11  20    3.43 

1.8140 

9  40  4;J.2 

19.535 

6 

9  50  37.38 

9.0159 

18  40  44.7 

10.134 

6 

11  21  5*i.l9 

1.8113 

9  28  10.1 

12.567 

7 

9  52  38.12 

9.0096 

18  30  34.5 

10.906 

7 

1 1  23  40.79 

1.8087 

9  15  35.1 

12.599  1 

8 

9  54  38.52 

9.0039 

18  20  20.0 

10.977 

8 

11  25  29.24 

1.8069 

9    2  5S.2 

12.630  i 

9 

9  56  38.59 

1.9084 

18  10    1.3 

10.347 

9 

11  27  17.53 

1.8037 

8  50  19.5 

12.660  , 

10 

9  58  38.33 

1.9999 

17  59  38.4 

10.415 

10 

11  29    5.(>8 

1.8013 

8  37  39.0 

19.680 

11 

10    0  37.74 

1.9874 

17  49  11.5 

10.489 

11 

1 1  30  53.(J9 

1.7990 

8  24  5().8 

12.718 

12 

10    2  36.82 

1.0890 

17  38  40.6 

10.549 

12 

11  32  41.56 

1.7967 

8  12  12.9 

12.746 

13 

10    4  35.58 

1.9786 

17  28    5.7 

10.615 

13 

11  34  29.29 

1.7945 

7  59  27.3 

12.773 

14 

10    6  34.02 

1.9713 

17  17  26.8 

10.680 

14 

11  36  16.90 

1.7924 

7  46  40J 

12.600 

15 

10    8  32.14 

1.9661 

17    6  44.1 

10.744 

15 

11  38    4.38 

1.7903 

7  a3  51.3 

12.826 

16 

10  10  29.95 

1.9610 

16  55  57.6 

10.807 

16 

11  3J)  51.74 

1.7884 

7  21     1.0 

12.851    ; 

17 

10  12  27.46 

1.9559 

16  45    7.3 

10.869 

17 

1141  38.9J) 

1.7865 

7    8    9.2 

12.876  , 

18 

10  14  24.66 

1.9508 

16  34  13.3 

10.990 

18 

11  43  2<).I2 

1.7847 

6  55  15.9 

12.900 

19 

10  16  21.56 

1.9458 

16  23  15.7 

10.990 

19 

11  45  13.15 

1.7829 

6  42  21.2 

12.923 

20 

10  18  18.16 

1.9406 

16  12  14.5 

11.049 

20 

11  47    0.07 

1.7819 

6  29  25.2 

12.945 

21 

10  20  14.46 

1.9359 

16     1     9.8 

11.107 

21 

1 1  48  46.89 

1.7795 

6  16  27.8 

12.967 

22 

10  22  10.47 

1.9311 

15  50     1.6 

11.165 

22 

11  50  33.61 

1.7780 

6    3  29.1 

I2.9b9 

23 

10  24    6.19 

1.9963 

15  38  50.0 

11.991 

23 

11  52  20.25 

1.7766 

5  50  29.1 

13.010 

24 

10  26    1.63 

I.09I6 

N.15  27  35.1 

11.976 

24 

11  54     6.80 

1.7759 

N.  5  37  27.9 

1.1.0.10  ' 
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GEBBNWICH  MEAN  TIME. 

THE  MOON'S  BIGHT  ASCENSION  AND  DECLINATION. 

Hoar. 

BightABoension. 

Diff.  for 
imnnto. 

Declination. 

Dili:  for 
1  Minute. 

Hour. 

RightAaoenaioo. 

Diitfor 
IMinute. 

DeoUnation. 

Difllfor 
IMinate. 

WEE 

^ISIBSD 

AY  25. 

FEIDAY  27. 

0 

h     m   'S 

11  54    6.80 

8 

1.7758 

N.  5  37^  27^9 

13.030 

0 

13  i9    2.54 

8 

1.7907 

0      /      /' 
S.  4  58  46.8 

13.996 

1 

11  55  53.27 

1.7738 

5  24  25.5 

13.049 

1 

13  20  50.04 

1.7997 

5  12    0.0 

13.913 

2 

11  57  39.66 

1.7795 

5  11  22.0 

13.068 

2 

13  22  37.67 

1.7948 

5  25  12.4 

13.900 

3 

1 1  59  25.97 

1.771Q 

4  58  17.4 

13.086 

3 

13  24  25.42 

1.7970 

5  38  24.0 

13.186 

4 

12     1   12.21 

1.7709 

4  45  11.7 

13.104 

4 

13  26  13.31 

1.7999 

5  51  34.7 

13.171 

5 

12    2  58.39 

1.7699 

4  32    5.0 

13.191 

5 

13  28     1.3:3 

1.8015 

6    4  44.5 

13.155 

6 

12    4  44.51 

1.7689 

4  18  57.2 

13.137 

6 

13  29  49.49 

1.8038 

6  17  53.3 

13.139 

7 

12    6  30.57 

1.7679 

4    5  48.5 

13.159 

7 

13  31  37.79 

1.8063 

6  31     1.1 

13.199 

8 

12    8  16.58 

1.7664 

3  52  38.9 

13.167 

8 

13  33  26.25 

1.6089 

6  44    7.9 

13.104 

9 

12  10    2.54 

1.7656 

3  39  28.5 

13.181 

9 

13  35  14.86 

1.8115 

6  57  13.6 

13.085 

10 

12  1 1  48.45 

1.7649 

3  26  17.2 

13.195 

10 

13  37    3.63 

1.8141 

•  7  10  18.1 

13.065 

11 

12  13  34.33 

1.7643 

3  13    5.1 

13.908 

11 

13  38  52..56 

1.8168 

7  23  21.4 

13.045 

12 

12-15  20.17 

1.7637 

2  59  52.3 

13.920 

12 

13  40  41.65 

1.8196 

7  36  23.5 

13.094 

13 

12  17    5.98 

1.7639 

2  46  38.7 

13.939 

13 

13  42  30.91 

1.8995 

7  49  24.3 

13.009 

14 

12  18  51.76 

1.7698 

2  33  24.5 

13.943 

14 

13  44  20.35 

1.8954 

8    2  23.7 

19.979 

15 

12  20  37.52 

1.7695 

2  20    9.6 

13.953 

15 

13  46    9SHi 

1.8983 

.     8  15  21.8 

19.956 

16 

12  22  23.26 

1.7699 

2    6  54.1 

13.963 

16 

13  47  59.75 

1.8314 

8  28  18.5 

19.939 

17 

12  24    8.99 

1.7690 

1  53  38.0 

13JJ79 

17 

13  49  49.73 

1.8345 

8  41  13.6 

19.906 

18 

12  25  54.70 

1.7618 

1  40  21.4 

13.981 

18 

13  51  39.89 

1.8377 

8  54    7.2 

19.880 

19 

12  27  40.40 

1.7617 

1  27    4.3 

13.988 

19 

13  53  30.25 

1.8410 

9    6  59.2 

19.853 

20 

12  29  26.11 

1.7619 

1  13  46.8 

13.996 

20 

13  55  20.81 

1.8443 

9  19  49.6 

19.896 

21 

12  31  11.83 

1.7691 

1     0  28.8 

13.303 

21 

13  57  1 1.57 

1.8477 

9  32  38.3 

19.797 

22 

12  32  57.56 

1.7099 

0  47  10.4 

13.309 

22 

13  59    2.53 

1.8310 

9  45  25.2 

19.767 

23 

12  34  43.29 
THI 

1.7693 

JRSD^ 

N.  0  33  51.7 
LY  26. 

13.314 

23 

14    0  5,3.69 

SAa 

1.8544 

:\JB,DA 

S.  9  58  10.3 
lY  28. 

19,737 

0 

12  36  29.03 

1.7095 

N.  0  20  32.8 

13.318 

0 

14    2  45.06 

1.8580 

S.10  10  53.6 

19.706 

1 

12  38  14.79 

1.7«99 

N.  0    7  13.6 

13<^99 

1 

14    4  36.65 

1.8617 

10  23  35.0 

19.674 

2 

12  40    0.58 

1.7634 

S.  0    6    5.8 

13.3-i6 

2 

14    6  28.46 

1.8654 

10  36  14.5 

19UM1 

3 

12  41  46.40 

1.7639 

0  19  25.5 

13.399 

3 

14    8  20.50 

1.8699 

10  48  51.9 

19.606 

4 

12  43  32.25 

1.7645 

0  32  45.3 

13.330 

4 

14  10  12.76 

1.8730 

11     1  27.2 

19.579 

5 

12  45  18.14 

1.7659 

0  46    5.1 

13.331 

5 

14  12    5.26 

1.6769 

11   14    0.5 

19.537 

6 

12  47    4.07 

1.7659 

0  59  25.0 

13.339 

6 

14  13  57.99 

1.8808 

11  26  31.6 

19.500 

7 

12  48  50.05 

1.7666 

1  12  44.9 

13.339 

7 

14  15  50.96 

1.8848 

11  39    0.5 

19.469 

8 

12  50  36.07 

1.7674 

1  26    4.8 

13.339 

8 

14  17  44.17 

1.8888 

11  51  27.1 

19.493 

9 

12  52  22.14 

1.7683 

1  39  24.7 

13.330 

9 

14  19  37.62 

1.8999 

12    3  51.3 

19.383 

10 

12  54    8.27 

1.7694 

1  52  44.4 

13.398 

10 

14  21  31.32 

1.8971 

12  16  13.1 

19.343 

11 

12  55  54.47 

1.7705 

2    6    4.0 

13.395 

11 

14  23  25.28 

1.9014 

12  28  32.5 

19.309 

12 

12  57  40.73 

1.7716 

2  19  23.4 

13.399 

12 

14  25  19.49 

1.9057 

12  40  49.4 

19.960 

13 

12  59  27.06 

:.7798 

2  32  42.6 

13.317 

13 

14  27  13.96 

1.9100 

12  53    3.7 

19.917 

14 

13    1  13.47 

1.7741 

2  46    1.5 

13.319 

14 

14  29    8.69 

1.9144 

13    5  15.4 

19.179 

15 

13    2  .59.90 

1.7755 

2  59  20.1 

13.307 

15 

14  31    3.m 

1.9189 

13  17  24.4 

19.197 

16 

13    4  46.53 

1.7768 

3  12  38.3 

13.301 

16 

14  32  58.96 

1.9934 

13  29  30.6 

19.080 

17 

13    6  33.18 

1.7789 

3  25  56.2 

13.995 

17 

14  34  54.50 

1.9980 

13  41  34.0 

19.033 

18 

13    8  19.92 

1.7798 

3  39  13.7 

13.987 

18 

14  36  50.32 

1.9398 

13  53  34.6 

11.988 

19 

13  10    6.76 

1.7815 

3  52  30.7 

13.978 

19 

14  38  40.42 

1.9373 

14    5  32.3 

11.936 

20 

13  11  53.70 

1.7839 

4    5  47.1 

13.969 

20 

14  40  42.80 

1.9431 

14  17  26.9 

11.884 

21 

13  13  40.74 

1.7849 

4  19    3.0 

13.960 

21 

14  42  39.47 

1.9469 

14  29  18.4 

11.833 

22 

13  15  27.89 

1.7868 

4  32  18.3 

13.949 

22 

14  44  36.43 

1.9518 

14  41    6.8 

11.781 

23 

13  17  15.16 

1.7887 

4  45  32.9 

13.938 

23 

14  46  33.68 

1.9567 

14  52  .52.1 

11.798 

24 

13  19    2.54 

1.7907 

S.  4  58  46.8 

13.996 

24 

14  48  31.23 

1.9616 

S.15    4  34.2 

11.674 
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GBBENWIOH  MEAN  TIME. 

THE  MOON^S  RIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

BicbtAsoenaion. 

DHL  tor 
IMinnte. 

Deolination. 

Diftfor 
IMinnto. 

Hoar. 

DiiLfor 
IMiiinto. 

Deolination. 

Difllfor 
IMinnte. 

SUNDAY  29. 

TUESDAY,  DECEMBER  1. 

h     m     s 

a 

O          /          it 

II 

h     m      a             a                  o      i 

.    .       . 

0 

1 

14  48  31.23 
14  50  29.07 

1.9616 
1.9666 

S.15  4  34.2 
15  If)  13.0 

11.674 
11.618 

0      16  29    5.53      9.9368  S.23    0  23.1  |      7.689  || 

2 

14  52  27.22 

1.9717 

15  27  48.4 

11.561 

3 

14  54  25.67 

1.9768 

•  15  81)  20.3 

11.503 

4 

14  56  24.43 

1.9819 

15  .50  48.7 

11.444 

5 

14  58  23.50 

1.9871 

16    2  13.6 

11.384 

6' 

15    0  22.88 

1.9983 

16  13  34.8 

11.393 

7 

15    2  22.58 

1.9976 

ir,  2A  52.3 

11.961 

8 

15    4  22.60 

9.00S9 

16  36    6.1 

11.198 

9 

15    6  22.93 

2.0083 

K)  47  16.1 

11.134 

10 

15    8  2;).59 

3.0137 

16  58  22.2 

11.068 

11 

15  10  24.57 

2.0191 

17    9  24.3 

11.001 

12 

15  12  25.88 

2.0246 

17  20  22.3 

10.933 

13 

15  14  27.52 

2.0302 

17  31   16.2 

10.864 

U 

15  16  29.50 

2.0357 

17  42    6.0 

10.795 

15 

15  18  31.81 

2.0413 

17  52  51.6 

10.724 

16 

15  20  34.40 

2.0470 

18    3  32.9 

10.651 

17 
18 

15  22  37.45 
15  24  40.78 

2.0526 
2.0583 

18  14  9.7 
18  24  42.0 

10.576 
10.501 

PHASES  OP  THE  MOOK 

19 
20 

15  26  44.45 
15  28  48.47 

2.0641 
2.0699 

18  35  9.8 
18  45  3:3.1 

10.496 
10.349 

21 

15  30  52.84 

2.0757 

18  55  51.7 

10.270 

d 

h       m 

22 

15  32  57.56 

2.0815 

19    6    5.5 

10.191 

%  New  Moon     .    .  Nov.      1 

6    32.6 

23 

15  35    2.62 

2.0873    S.U)   16   14.6 

10.111 

j>  First  Quarter     ...      8 
O  Full  Moon      ....     15 

20    46.4 
12     16.1 

M( 

)NDAY  30. 

<L   l^t Quarter.    ...    22 

20    25.9 

0 

15  37    8.03 

2.0939 

a  19  26  18.8 

10.028 

•  New  Moon      ....    30 

23    45.0 

1 
2 
3 

15  39  13.80 
15  41  19.92 
15  43  26.40 

2.0991 

19  36  18.0 
19  46  12.2 
19  56    1.3 

9.945 

2.1050 
2.1109 

9.861 
9.775 

4 

15  45  33.23 

3.1168 

20    5  45.2 

9.688 

d 

h 

5 

15  47  40.42 

2.1298 

20  15  23.8 

9.600 

C   Perigee.    .    .    .  Nov.     13 

13i2 

6 

15  49  47.97 

9.1986 

20  24  57.2 

9.512 

<C  Apogee 25 

8.8 

7 

15  51  55.88 

9.1348 

20  34  25.2 

£'\£\        A£\        M0^   Mr 

9.491 

8 

15  54    4.15 

9.1407 

20  43  47.7 

9.398 

9 

15  56  12.77 

2.1467 

20  53    4.6 

9.935 

10 

15  58  21.76 

2.1596 

21     2  15.9 

9.149 

11 

16    0  31.11 

2.1588 

21   11  21.6 

9.047 

12 

16    2  40.82 

2.1648 

21  20  21.5 

8.950 

13 

16    4  50.89 

2.1709 

21  29  15.6 

8.859 

14 

16    7     1.33 

2.1770 

21  38    3.7 

8.759 

15 

16    9  12.13 

9.1830 

21  46  45.8 

8.659 

16 

16  11  23.29 

9.1890 

21  55  21.9 

8.550 

17 

16  13  34.81 

9.1950 

22    3  51.8 

8.447 

18 

16  15  46.69 

9,2010 

22  12  15.5 

8.349 

19 

16  17  58.93 

9.9070 

22  20  32.9 

8.937 

20 

16  20  11.53 

9.9131 

22  28  44.0 

8.131 

21 

16  22  24.50 

3.2191 

22  36  48.6 

8.023 

22 

16  24  37.82 

9.9950 

22  44  46.7 

7.918 

23 

16  26  51.50 

9.9309 

22  62  38.2 

7.803 

24 

16  29    5.53 

9.0368 

S.23    0  23.1 

7.699 

18 
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XIII. 


GREENWICH  MEAN  TIME. 

LUNAK  DISTANCRR. 

P.  L 

P.L. 

P.  L. 

P.  L. 

^1 

Name  and  Direction 

Noon. 

of 

mh. 

of 

VIb. 

of 

IXh. 

of 

^ 

of  Object. 

Diff. 

Diflf. 

Diff. 

Diff. 

2 

Sun 

W. 

8    856 

3348 

9  32'  12 

3396 

10  55  53 

3308 

12  19  55 

3999 

a  Aquilae 

E. 

74  16  23 

3816 

73    1  37 

3894 

71  47    0 

3833 

70  32  32 

3845 

Fomalhaut 

E. 

103  43    3 

3093 

102  14  45 

3083 

100  46  15 

3074 

99  17  34 

3066 

3 

Son 

W. 

19  24  10 

3933 

20  49  40 

3993 

22  15  22 

3914 

23  41  15 

3904 

aAquils 

E. 

64  23  37 

3995 

63  10  43 

3948 

61  58  12 

3973 

60  46    6 

4009 

Fomalhaut 

E. 

91  51  35 

3096 

90  21  54 

3018 

88  52    3 

3010 

87  22    3 

9009 

a  Pegasi 

E. 

110  37    3 

3319 

109  13    5 

3295 

107  48  48 

3980 

106  24  13 

3965 

4 

Sun 

W. 

30  53  30 

3158 

32  20  30 

3148 

33  47  42 

3138 

35  15    5 

3199 

a  Aquilae 

E. 

54  53  28 

4191 

53  44  53 

4241 

52  37    6 

4997 

51  30  11 

4358 

Fomalhaut 

E. 

79  49  48 

9909 

78  18  56 

9969 

76  47  56 

9957 

75  16  49 

9950 

a  Pegasi 

E. 

99  17  13 

3901 

97  51     5 

3189 

96  24  43 

3178 

94  58    8 

3168 

5 

Sun 

W. 

42  34  55 

3081 

44    3  28 

3070 

45  32  14 

3061 

47    1  11 

3061 

An  tares 

W. 

17    9  38 

9806 

18  43  56 

9788 

20  18  40 

9769 

21  53  49 

9751 

Fomalhaut 

E. 

67  39  30 

9997 

66    7  45 

9999 

64  35  54 

9919 

63    3  59 

9915 

Jupiter 

E. 

72  46  43 

9738 

71  10  54 

9797 

69  34  53 

9790 

67  58  40 

9719 

«  Pegasi 

E. 

87  42  20 

3194 

86  14  40 

3116 

84  46  50 

3109 

83  18  51 

3109 

6 

Sun 

W. 

54  29    9 

9998 

55  59  24 

9987 

57  29  53 

9977 

59    0  35 

9965 

An  tares 

W. 

29  54  48 

9660 

31  31  55 

9668 

:J3    9  18 

9655 

34  46  58 

9643 

Fomalhaut 

E. 

55  23  37 

9909 

5S  51  30 

9910 

52  19  24 

9919 

50  47  21 

9916 

Jupiter 

E. 

59  54  39 

9666 

58  17  14 

9657 

56  39  37 

9648 

55     1  47 

9639 

ot  Pegasi 

E. 

75  57  14 

3078 

74  28  38 

3075 

72  59  58 

3073 

71  31  15 

3079 

7 

Sun 

W. 

66  37  37 

9909 

68    9  45 

9897 

69  42    8 

9885 

71  14  46 

9873 

Antares 

W. 

42  59  22 

9584 

44  38  39 

9579 

46  18  13 

9560 

47  58    3 

9548 

Fomalhaut 

E. 

43    8  49 

9958 

41  37  43 

9973 

40    6  57 

9999 

38  36  34 

9015 

Jupiter 

E. 

46  49  25 

9591 

45  10  18 

9581 

43  30  57 

9579 

41  51  23 

9561 

a  Pegasi 

E. 

64    7  35 

3078 

62  38  58 

3089 

61  10  27 

3089 

59  42    4 

9096 

8 

Sun 

W. 

79    1  52 

9811 

80  36    5 

9798 

82  10  35 

9785 

83  45  22 

9r73 

Antares 

w. 

56  21  18 

9489 

58    2  47 

9477 

59  44  33 

9465 

61  26  36 

9453 

Jupiter 

E. 

33  30  17 

9517 

31  49  27 

9509 

30    8  2() 

9501 

28  27  14 

9493 

a  Pegasi 

E. 

52  2,3  17 

3168 

50  56  29 

3190 

49  30    8 

3916 

48    4  18 

3946 

a  Arietis 

E. 

92  10  10 

9569 

90  30  33 

9558 

88  50  40 

9546 

87  10  31 

9535 

0 

Sun 

W. 

91  43  26 

9709 

93  19  54 

9696 

94  56  39 

9683 

96  33  42 

9670 

Antares 

W. 

70    1    9 

9391 

71  44  56 

9380 

73  29    0 

9368 

75  13  21 

9355 

ce  Arietis 

E. 

78  45  49 

9479 

77    4    6 

9469 

75  22    9 

9458 

73  39  57 

9448 

Alclebaraii 

E. 

109     1    3 

9415 

107  17  49 

9409 

105  34  17 

9380 

103  50  27 

9378 

10 

Sun 

W. 

104  43  12 

9607 

106  21  57 

9595 

108    0  59 

9583 

109  40  17 

9671 

«  AquilfB 

W. 

46  28  47 

4197 

47  37  16 

4077 

48  47  40 

3968 

49  59  51 

3868 

a  Arietis 

E. 

65    5  28 

9403 

63  21  57 

9394 

61  38  14 

9387 

59  54  21 

9381 

Aldebaran 

E. 

95    6  55 

9317 

93  21  20 

9906 

91  35  29 

9994 

89  49  21 

9963 

u 

Sun 

W. 

118    0  51 

9515 

119  41  44 

9504 

121  22  52 

9493 

123    4  15 

9484 

a  Aquilee 

W. 

56  23  55 

3479 

57  44  43 

3419 

59    6  38 

3364 

60  29  36 

3319 

a  A  rietis 

E. 

51  12  53 

9359 

49  28  19 

9358 

47  43  44 

9359 

45  59  10 

9361 

Aldebarau 

E. 

80  54  44 

9939 

79    7    4 

9999 

77  19    9 

9913 

75  31     I 

9904 
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GREEN WlOU  MEAN  TIME. 

LUNAK  UISTAMCES. 

1 

N«me  and  Direction 
of  Object. 

Midnight. 

P.L. 

of 

Diff. 

xvt. 

P.L. 

of 

Diff. 

XVlUh. 

P.L. 

of 
DiiL 

XXIh. 

P.L. 

of 

Diff. 

Q 

Sun 

W. 

13  44  16 

3978 

o       /      // 

15    8  53 

3965 

1^  33'  46 

3963 

17  58  52 

3943 

a  AquilsD 

E. 

69  18  16 

3857 

68    4  13 

3871 

66  50  24 

3887 

65  36  51 

3906 

Fomalhaut 

E. 

97  48  43 

3057 

96  19  41 

3049 

94  50  29 

3041 

93  21    7 

3033 

3 

Sun 

W. 

25    7  20 

3194 

26  33  36 

3185 

28    0    3 

3176 

29  26  41 

3167 

a  Aquil® 

E. 

59  34  28 

4039 

58  23  20 

4066 

57  12  45 

4109 

56    2  46 

4145 

Fomalhaut 

E. 

85  51  53 

9996 

84  21  35 

3980 

82  51    8 

998! 

81  20  32 

9975 

aPegasi 

E. 

104  59  20 

3951 

103  34  11 

3938 

102    8  47 

3995 

100  43    7 

3913 

4 

Sun 

W. 

36  42  40 

3119 

38  10  26 

3110 

39  38  24 

3100 

41    6  34 

3091 

a  AquilflD 

E. 

50  24  12 

4497 

49  19  15 

4501 

48  15  24 

4585 

47  12  46 

4677 

Fomalhaut 

E. 

73  45  34 

9945 

72  14  12 

9940 

70  42  44 

9936 

69  11   10 

9931 

a  Pegasi 

E. 

93  31  21 

3158 

92    4  2*^ 

3149 

90  37  12 

3140 

89    9  51 

3138 

5 

Sun 

W. 

48  30  21 

3040 

49  59  44 

3030 

51  29  19 

aoao 

52  59    7 

3009 

Antares 

W. 

23  29  21 

9735 

25    5  14 

9790 

26  41  27 

9706 

28  17  59 

9693 

Fomalhaut 

E. 

61  31  59 

9919 

59  59  56 

9911 

58  27  51 

9000 

56  55  44 

9909 

Jupiter 

E. 

66  22  16 

8703 

64  45  40 

9694 

63    8  52 

9685 

61  31  52 

9675 

a  Pegasi 

E. 

81  50  45 

3097 

80  22  32 

3001 

78  54  12 

3087 

77  25  46 

3089 

6 

Sun 

W. 

60  31  31 

99S4 

62    2  41 

9943 

63  34    5 

9031 

65    5  44 

9990 

Antares 

W. 

36  24  54 

9631 

38    3    7 

9619 

39  41  36 

9607 

41  20  21 

9506 

Fomalhaut 

E. 

49  15  22 

9990 

47  43  29 

9997 

46  11  45 

9935 

44  40  11 

9945 

JUPITKR 

E. 

53  23  45 

9699 

51  45  30 

9619 

50    7    1 

9610 

48  28  19 

9601 

a  Pegasi 

E. 

70    2  31 

3071 

68  33  46 

3070 

67    5    0 

3079 

65  36  16 

3074 

7 

Sun 

W. 

72  47  40 

9861 

74  20  49 

9848 

75  54  14 

9830 

77  27  55 

9894 

Antares 

W. 

49  38    9 

9537 

51  18  31 

9595 

52  59  10 

9519 

54  40    6 

9901 

Fomalhaut 

E. 

37    6  40 

3043 

35  37  20 

3076 

34    8  41 

3116 

32  40  51 

3164 

Jupiter 

E. 

40  II  35 

9559 

38  31  34 

9543 

36  51  21 

9534 

35  to  55 

9985 

a  Pegasi 

E. 

58  13  50 

3106 

56  45  48 

3118 

55  18    0 

3139 

53  50  29 

8148 

8 

Sun 

W. 

85  20  25 

9760 

86  55  45 

9747 

88  31  22 

9735 

90    7  16 

8739 

Antares 

W. 

63    8  56 

9441 

64  51  33 

9498 

66  34  28 

9416 

68  17  40 

9404 

Jupiter 

E. 

26  45  51 

9487 

25    4  20 

9489 

23  22  42 

9480 

21  41     1 

9480 

a  Pegasi 

E. 

46  39    3 

3981 

45  14  29 

3399 

43  50  43 

3369 

42  27  51 

3493 

aArietis 

E. 

85  30    6 

9593 

83  49  25 

9519 

82    8  29 

9501 

80  27  17 

948B 

9 

Sun 

W. 

98  11     2 

9657 

99  48  39 

9645 

101  26  33 

S639 

103    4  44 

8090 

Antares 

W. 

76  58    0 

9344 

78  42  56 

3331 

80  28  10 

9390 

82  13  40 

9308 

a  Arietis 

E. 

71  57  30 

9438 

70  14  49 

9499 

68  31  55 

9410 

66  48  48 

9410 

Aldebaran 

E. 

102    6  20 

9365 

100  21  55 

3353 

98  37  12 

8341 

96  52  12 

3389 

10 

Sun 

W. 

111  19  52 

9559 

1 12  59  43 

9548 

114  39  50 

9536 

116  20  13 

9985 

a  Ac^uilra 
a  Anetis 

W. 

51  13  43 

3777 

52  29    9 

3693 

53  46    3 

3610 

55    4  20 

3545 

E. 

58  10  19 

9375 

56  26    8 

9369 

54  41  49 

3364 

52  57  23 

9369 

Aldebaran 

E. 

88    2  57 

9979 

86  16  17 

9969 

84  29  21 

3951 

82  42  10 

3941 

11 

Sun 

W. 

124  45  51 

9474 

126  27  41 

9465 

128    9  43 

9457 

129  51  57 

9448 

a  Aquilffi 
a  Arietis 

W. 

61  53  34 

3965 

6.3  18  27 

3991 

64  44  11 

3181 

66  10  43 

3144 

E. 

44  14  39 

9364 

42  30  13 

9371 

40  45  56 

9370 

39    1  51 

3389 

Aldebaran 

E. 

73  42  40 

9196 

71  54     7 

9168 

70    5  21 

9181 

68  16  25 

3174 

196 


NOVEMBER,  1891. 


XV. 


GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

1. 

Name  and  IMreotion 
of  Ofaijeot. 

Noon. 

1 
P.L. 

of 
DIff. 

inh. 

P.L. 
of 

Vlh. 

P.L 

of 
DIff. 

IXh. 

P.L. 

or 

DiflT. 
9096 

12 

a  Aquilw 

W. 

67  37  51) 

3111 

69    5  55 

3080 

70  34  2!'l 

3059 

72    3  37 

I 

Fomalhnut 

W. 

3-2  58  3.1 

9735 

34  34  33 

9675 

36  11  47 

9699 

37  50  12 

9575 

1 

Jupiter 

w. 

23  26  32 

9199 

25  15     1 

9186 

27    3  50 

9174 

28  52  57 

9163 

a  Arietis 

E. 

37  18     1 

9404 

35  34  32 

9493 

33  51  30 

9446 

32    9     1 

9475 

i 

Aldebaraii 

E. 

66  27  18 

9167 

64  38     1 

9169 

62  48  36 

9157 

(JO  59    3 

9151 

l»ollux 

E. 

110  29  46 

9137 

108  3f)  43 

9130 

106  49  30 

9194 

104  59    7 

9118 

13 

a  Aquilee 

W. 

79  36  II 

9936 

81     7  44 

9995 

82  »)  31 

9916 

84  11  30 

9909 

Fomalhaut 

W. 

46  15  52 

9417 

47  59    2 

9396 

49  42  43 

2378 

51  26  50 

9361 

Jdpiter 

W. 

38    2    0 

9196 

39  52  19 

9129 

41  42  45 

9118 

43  33  17 

S115 

a  Pegasi 

W. 

23    3  24 

38D0 

34  18  26 

3639 

35  36  18 

3500 

36  56  42 

3379 

Aidebaraii 

E. 

51  49  51 

9139 

49  59  52 

9139 

48    9  52 

9130 

46  19  53 

9141 

Pollux 

E. 

95  45    9 

9095 

93  54    2 

9009 

92    2  51 

9090 

90  II  37 

9088 

14 

ocAquilfe 

W. 

91  52  49 

9904 

93  25    3 

9909 

94  57  11 

9916 

96  29    9 

9996 

Fomalhaut 

W. 

60  12  23 

9300 

61  58  10 

9303 

m  44     5 

9999 

65  30    6 

9996 

Jupiter 

W. 

52  46  40 

9111 

54  37  22 

9113 

56  28     1 

9115 

58  18  37 

9118 

a  Pegasi 

W. 

44    8     1 

9975 

45  38  45 

9923 

47  10  35 

2876 

48  43  24 

9836 

Aldebnran 

E. 

37  11   13 

9168 

35  21  57 

9178 

33  32  56 

9190 

31  44  14 

9904 

Pollux 

E. 

80  55    4 

9080 

79    3  48 

9091 

77  12  35 

9094 

75  21  27 

9008 

15 

Fomalhaut 

W. 

74  20  37 

9300 

76    6  36 

2305 

77  52  28 

9310 

79  38  13 

9316 

Jupiter 

W. 

67  30    8 

9143 

69  20     1 

9150 

71     9  44 

9157 

72  59  16 

9166 

«  Peg.  1  si 

W. 

56  38  30 

9703 

58  15    6 

2687 

59  52    3 

9675 

61  29  17 

9665 

Pollux 

E. 

6(5    7  23 

9194 

64  17     1 

2131 

62  26  49 

9139 

60  36  49 

9147 

Kegulus 

E. 

102  25  46 

9136 

100  35  41 

2143 

98  45  47 

9150 

96  56    4 

9150 

Ul 

Fomalhaut 

W. 

88  24  14 

8369 

90    8  44 

9373 

91  52  57 

9386 

93  36  52 

9399 

Jupiter 

W. 

82    3  29 

9916 

83  51  :13 

2998 

85  39  19 

9941 

87  26  46 

9953 

' 

a  Pegasi 
a  Arietis 

W. 

6J)  37  49 

9647 

71   15  40 

2649 

72  53  29 

9659 

74  31  13 

9657 

W. 

26    0  42 

9687 

27  37  40 

2649 

29  15  38 

9608 

30  54  22 

9581 

1 

Pollux 

E. 

51  30  21 

9199 

49  41  52 

2910 

47  53  40 

99^ 

46    5  47 

9937 

Regulus 

E. 

87  50  55 

9908 

86    2  40 

9990 

84  14  43 

9933 

82  27    4 

9945 

'7 

Fomalhaut 

W. 

102  II    19 

9478 

103  53    3 

9495 

105  34  23 

9514 

107  15  17 

9533 

1 

Jupiter 

W. 

96  19    7 

9394 

98    4  31 

9339 

99  49  33 

9355 

101  34  12 

S3T9 

1 

a  Pegasi 

W. 

82  37  32 

9703 

84  14    8 

9n6 

85  50  27 

9730 

87  26  27 

9744 

1 

a  Arietis 

W. 

39  14  30 

9598 

40  55    4 

9597 

42  35  39 

9530 

44  16  11 

9533 

1 

Pollux 

E. 

37  11  30 

9310 

35  25  45 

9396 

33  40  23 

2349 

31  55  25 

93S0 

1 

Regulus 

E. 

73  l«  45 

9317 

71  48  10 

9332 

70    2  57 

9348 

68  18    7 

9364 

18 

Jupiter 

W. 

110  II  29 

9457 

111  53  43 

9475 

113  35  32 

9499 

115  16  56 

9510 

I 

a  Pegasi 

W. 

95  21  12 

9839 

96  54  58 

9859 

98  28  18 

9873 

100     1   11 

9895 

a  Arietis 

W. 

52  36  55 

9573 

54  16  27 

9985 

55  55  43 

9596 

57  34  43 

9000 

Aldebaruii 

W. 

22    0    9 

9626 

23  38  28 

9618 

25  16  58 

9616 

26  55  31 

9613 

1 

Regulus 

E. 

59  39  59 

9450 

57  57  36 

9469 

56  15  39 

9487 

54  34    7 

9505 

1 

Spica 

E. 

113  42  59 

9449 

112    0  34 

9465 

no  18  32 

9489 

108  36  54 

9499 

•9 

Jupiter 

W. 

123  37  36 

9609 

125  16  28 

902i 

126  54  55 

9639 

128  32  57 

9658 

a  Arietis 

W. 

65  45  11 

9679 

67  22  19 

9695 

68  59    6 

9710 

70  35  33 

9195 

Aldebaran 

W. 

..35    6  56 

9654 

36  44  .% 

2666 

38  22    4 

9678 

39  59  14 

9600 

Regulus 

E. 

46  12  59 

9601 

44  34    5 

2620 

42  55  37 

9640 



41  17  36 

9000 
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LUNAR  DISTANCES. 

12 

P.L. 

P.  L. 

' 

P.L. 

PL. 

Name  and  Direction 
of  Objeot. 

Midnight. 

of 
DIff. 

XV»'. 

of 
Diff. 

XVTUb 

of 
Diff. 

XXJb. 

of 
Diff. 

a  AqiiilflB 

W. 

73  33  17 

3004 

75    3  25 

9983 

7^  33  59 

9965 

7l    4  55 

2950 

Fomalhaut 

W. 

39  ^  41 

9535 

41  10    5 

9480 

42  51  19 

9469 

44  a3  16 

9441 

JfJPITU 

W. 

30  i^  20 

9153 

32  31  58 

9145 

34  21  48 

9138 

36  11  49 

SI39 

aArietis 

E. 

30  27  13 

9519 

28  46  16 

9558 

27    623 

9614 

25  27  47 

2684 

Aldebaran 

E. 

59    9  22 

9H7 

57  19  35 

9145 

55  29  44 

9149 

53  39  49 

9140 

Pollux 

E. 

103    8  35 

9119 

101   17  54 

9107 

99  27    6 

9103 

97  36  11 

9098 

13 

aAquils 

W. 

85  43  38 

9003 

87  15  53 

9901 

88  48  11 

9899 

90  20  31 

9901 

FomHlhaut 

W. 

53  11  21 

9346 

54  56  13 

9336 

56  41  22 

9394 

58  2(>  46 

9315 

Jupiter 

W. 

45  23  53 

9113 

47  14  32 

9111 

49    5  14 

9111 

50  55  57 

2111 

a  Pegasi 
Aldebaran 

W, 

38  19  22 

3976 

39  44    2 

3184 

41  10  30 

3106 

42  38  33 

3036 

E. 

44  29  57 

9144 

42  40    5 

9148 

40  50  19 

9153 

39    0  41 

9160 

Pollux 

E. 

88  20  20 

9087 

8629     1 

9067 

84  37  42 

9067 

82  46  23 

9087 

14 

a  AquiliB 

W. 

98    0  55 

9938 

99  32  26 

9961 

101     3  40 

9967 

102  34  34 

9985 

Fomalhaut 

W, 

67  16  12 

9994 

69    2  20 

9995 

70  48  27 

9996 

72  34  as 

9991 

JCPITBR 

W. 

60    9    8 

9199 

61  59  34 

9196 

63  49  53 

9131 

65  40    5 

9137 

a  Pegasi 
AldelNuran 

W. 

50  17    5 

9801 

51  51  32 

9771 

53  26  38 

9744 

55    2  19 

V799 

E. 

29  55  53 

9999 

28    7  58 

9943 

26  20  34 

9967 

24  33  46 

9905 

Pollux 

E. 

73  30  24 

9101 

71  39  27 

9106 

69  48  37 

9111 

67  57  55 

9118 

15 

Fomtilhaut 

W. 

81  23  49 

9394 

83    9  14 

9331 

84  54  28 

9341 

86  39  28 

9350 

JUPITKR 

W. 

74  48  35 

9174 

76  37  41 

9184 

78  26  32 

9104 

80  15    8 

9904 

a  Pegasi 

W. 

63    6  44 

9657 

64  44  22 

9658 

66  22    7 

9648 

67  59  57 

9646 

Pollux 

E. 

58  47    2 

9167 

56  57  29 

9167 

55    8  11 

9176 

53  19    8 

.  9187 

Regulus 

E. 

95    6  34 

9167 

93  17  17 

9176 

91  28  14 

9187 

89  39  27 

9197 

16 

Fomalhaut 

W. 

95  20  28 

9413 

97    3  44 

9499 

98  46  38 

9444 

100  29  10 

9460 

Jupiter 

W. 

89  13  55 

9966 

91     0  44 

9980 

92  47  13 

9994 

94  33  21 

9309 

a  Pef^asi 
a  Arietis 

W. 

76    8  50 

9664 

77  46  18 

9679 

79  23  36 

9661 

81     0  41 

9699 

W. 

32  3:3  43 

9561 

34  13  31 

9547 

35  53  39 

9538 

37  34    0 

9531 

Pollux 

E. 

44  18  14 

9950 

42  31     1 

9964 

40  44    9 

9979 

38  57  38 

2094 

Regulus 

E. 

80  39  43 

9958 

78  52  42 

9979 

77    6    2 

9987 

75  19  43 

9301 

17 

Fomalhaut 

W, 

108  55  44 

9553 

no  35  43 

9574 

112  15  13 

9596 

113  54  14 

9618 

Jupiter 

W. 

103  18  27 

9389 

105    2  18 

9405 

106  45  46 

9499 

108  28  50 

2439 

a  Pegasi 
a  Arietis 

W. 

89    2    8 

9760 

90  37  28 

8777 

92  12  26 

9795 

93  47     1 

2813 

W. 

45  56  39 

9538 

47  36  59 

9545 

49  17  10 

9553 

50  57    9 

2563 

Pollux 

E. 

30  10  52 

9377 

28  26  44 

9396 

26  43    3 

9414 

24  59  48 

2433 

Regulus 

E. 

66  33  41 

9381 

64  49  39 

9308 

63    6     1 

9415 

61  22  48 

2439 

18 

Jupiter 

W. 

116  57  55 

9599 

118  38  28 

9547 

120  18  36 

9565 

121  58  19 

2584 

a  Pegasi 

W. 

101  3:3  36 

9918 

103    5  32 

9941 

104  36  59 

9965 

106    7  55 

2901 

a  Arietis 

W. 

59  13  26 

9699 

60  51  51 

9636 

62  29  57 

9650 

64    7  44 

9665 

Aldebaran 

W. 

28  31     4 

9690 

30  12  32 

9696 

31  50  51 

2634 

3:3  29    0 

S643 

Regulus 
Spica 

E. 

52  5:3     1 

9594 

51   12  21 

9543 

49  32    7 

9562 

47  52  20 

2581 

E. 

106  55  40 

9517 

105  14  50 

9535 

103  34  25 

9559 

101  54  24 

9560 

19 

Jupiter 

W. 

130  10  33 

9677 

131  47  44 

9005 

133  24  31 

9713 

135    0  53 

9731 

a  Arietis 

W. 

72  11  39 

9741 

73  47  25 

9756 

75  22  50 

9779 

76  57  54 

9788 

Aldebaran 

W. 

41  36    7 

9704 

43  12  42 

9716 

44  49    0 

3731 

46  24  59 

9745 

Regulus 

E. 

39  40    2 

9680 

38    2  55 

9701 

36  26  16 

9791 

34  50    4 

9741 
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GBEENWIOH  MEAN  TIME. 

LUNAB  DISTANCES. 

9 

KMneandDlrecUon 
of  Oljeot. 

Noon. 

P.L. 
of 

Diff. 

nib. 

P.L. 
of 

Diff. 

Vlh. 

P.L. 
of 

DIff, 

9899 
9050 

IXfc. 

P.L. 
of 

DMT. 

19 

Spica 

Son 

E. 
E. 

100  14  47 
134  35    5 

9587 
S919 

98  35  34 
133    3    1 

9604 
9931 

96  56'  45 
131  31  21 

95  18  20' 
ISO    0    6 

8640 

20 

a  Arietis 

Aldebaraii 

Reffulufl 

Spica 

Sun 

W. 
W. 
E. 
E. 
E. 

78  32  37 
48    0  39 
33  14  19 
87  12    7 
122  29  44 

9804 

9780 
9783 
9795 
3069 

80    7    0 
49  36    0 
31  39    3 
85  36    1 
121     0  48 

9890 
9774 
9785 
9749 
3081 

81  41     2 
51  11    2 
30    4  15 
84    0  17 
119  32  15 

9835 
9788 
9807 
9758 
3098 

83  14  44 
52  45  45 
28  29  56 
82  24  55 
118    4    3 

9851 
9803 
9681 
9775 
3116 

21 

a  Arietis 
Aldebaran 
Pollux 
Spica 

Sun 

W. 
W. 
W. 
E. 
E. 

90  58  16 
60  34  44 
16  18    6 
74  33  19 
110  48  19 

9997 
9879 
9876 
9853 
3199 

92  30    1 
62    7  39 
17  50  56 
73    0    0 
109  22    9 

9949 
9886 
9884 
9868 
3915 

94     1  27 
63  40  16 
19  23  35 
71  27    0 
107  56  18 

9956 

9688 
9804 
9889 
3331 

95  32  35 
65  12  87 

20  56    2 

69  54  18 

106  30  45 

9911 
9904 
9808 
3948 

22 

a  Arietifl 
Aldebaraii 
Pollux 
Spica 

Sun 

W. 
W. 
W. 
E. 
E. 

103    3  57 
72  50  25 
28  35    6 
62  15    8 
99  27  14 

3037 
9071 
9954 
9961 
3313 

104  a3  24 
74  21  14 
30    6  16 
60  44    6 
98    3  18 

3050 
9981 
9965 
9973 
3396 

106    2  35 
75  51  50 
31  37  13 
59  13  19 
96  39  37 

3089 
9999 
9974 
9985 
3338 

107  31  31 
77  22  13 
33    7  58 
57  42  47 
95  16    9 

3073 
3001 
9983 
9995 

3349 

23 

Aldebaran 

Pollux 

Spica 

Sun 

W. 
W. 
E. 
E. 

84  51  13 
40  38  59 
50  13  22 
88  21  53 

3045 
3095 
3045 
3398 

86  20  :J0 
42    8  41 
48  44    5 
86  59  34 

3053 
3039 
3055 
3407 

87  49  37 
43  38  14 
47  15    0 
85  37  25 

3060 
3039 
3063 
3414 

89  18  36 
45    7  39 
45  46    5 
84  15  24 

3086 

3M4 
3070 
3499 

24 

Aldebaran 
Pollux 
Rej^lus 
Spica 

Sun 

W. 

w. 

E. 
E. 

96  41  41 
52  33    2 
16  49  46 
38  23  51 
77  27  12 

3009 
3089 
3939 
3108 
3449 

98  10    0 
54     1  50 
18  15    9 
36  55  51 
76    5  51 

3096 
3073 
3918 
3114 
3454 

99  38  14 
55  30  33 
19  40  57 
35  27  59 
74  44  35 

3100 
3075 
3901 
3191 
3457 

101    6  24 
56  59  13 
21    7    5 
34    0  15 
73  23  23 

3109 
3078 
3187 
3198 
3480 

25 

Aldebaran 

Pollux 

Regulus 

Sun 

W. 

W. 

w. 

E. 

108  26  31 
64  21  57 
28  21    4 

66  38    0 

3111 
3083 
3146 
3487 

109  54  27 
65  50  27 

29  48  18 
65  16  59 

3111 
3083 
3139 
3467 

111  22  23 
67  18  57 
31  15  40 
63  55  58 

3119 
3063 
3134 
3467 

112  50  18 
68  47  27 
32  43    8 
62  34  57 

3119 
3089 
3199 
3485 

26 

Pollux 
Regulus 

Sun 

W. 
W. 

E. 

76  10  30 
40    2    4 
55  49  23 

3070 
3103 
3454 

77  39  16 
41  30  10 
54  28    8 

3067 
3097 
3450 

79    8    6 
42  58  23 
53    6  48 

3083 
3009 

3446 

80  37     1 
44  26  42 
51  45  24 

3050 
3086 
3441 

27 

Pollux 
Regulufl 

Sun 

W. 
W. 
E. 

88    3    1 
51  50  12 
44  56  57 

3033 
3054 
3414 

89  32  33 
53  19  18 
43  34  56 

3096 
3047 
3408 

91    2  13 
54  48  33 
42  12  48 

3091 
3030 
3400 

92  32    0 
56  17  57 
40  50  32 

3014 
3039 
3388 

28 

Pollux 
Regulus 

Sun 

W. 
W. 
E, 

100    3    9 
63  47  20 
33  57    4 

90n 
9999 

3353 

101  33  51 
65  17  43 
32  33  54 

9969 
9983 

3345 

103    4  43 
66  48  17 
31   10  35 

9060 
9975 
3337 

104  35  46 
68  19    1 
29  47    6 

9969 
9985 

3397 

29 

Regulus 
Spica 

Sun 

W. 
W. 
E. 

75  55  35 
22    9    7 
22  47    2 

9990 
8014 
3989 

77  27  29 
23  39    3 
21  22  29 

9910 
9993 
3979 

78  59  35 
25    9  25 
19  57  45 

9901 
9973 
3963 

80  31  53 
26  40  12 
18  32  50 

9891 
9054 
38M 

XVIII. 


NOVEMBER,  1891. 


199 


GREEHWIOH  MEAN  TIME. 

LUKAR  DISTANCES. 

10 

K«n«MidDii»otloii 
of  Object. 

Midnight. 

P.L. 
of 

Diir. 

XVh. 

P.L. 
of 

niff. 

xvnih. 

P.L. 

of 

DIff. 

XXIh 

P.L. 

of 

Diff. 

Spica 

E. 

5)3  40  19 

9667 

92    241 

3676 

9^25  2^' 

9609 

88°  48  36 

9706 

Son 

E. 

128  29  15 

9066 

126  58  47 

3007 

125  28  43 

3096 

123  59    2 

3044 

20 

a  Arietifl 

W. 

84  48    6 

9806 

86  21     8 

9889 

^  53  50 

9807 

89  26  13 

9919 

Aldebaran 

W. 

54  20    9 

9617 

55  54  15 

9831 

57  28    2 

9846 

59     1  32 

9860 

Regulus 
Spica 

£. 

26  56    8 

3856 

25  22  51 

9881 

23  50    8 

9006 

22  17  59 

9937 

E. 

80  49  54 

9799 

79  15  15 

9607 

77  40  56 

9893 

76    6  58 

9838 

Sun 

E. 

116  36  13 

3133 

115    8  44 

3161 

113  41  36 

3168 

112  14  48 

3183 

21 

a  Arietifl 

W. 

97    326 

9064 

98  33  59 

9997 

100    4  15 

3011 

101  34  14 

3094 

Aldebaran 

W. 

66  44  42 

9094 

68  16  31 

9036 

69  48    4 

9948 

71  19  22 

9960 

Pollux 

W. 

22  28  16 

9913 

24    0  18 

9094 

25  32    7 

9034 

27    3  43 

9944 

Spica 

E. 

68  21  54 

9909 

66  49  47 

9094 

65  17  58 

9936 

63  46  25 

9940 

Sun 

E. 

105    5  30 

3960 

103  40  32 

3974 

102  15  50 

3888 

100  51  24 

3301 

32 

a  Arietifl 

W. 

109    0  13 

3066 

no  28  41 

3007 

111  56  54 

3108 

113  24  54 

3190 

Aldebaran 

W. 

78  52  24 

3011 

80  22  23 

3091 

8]  52  10 

3090 

&3  .21  47 

3038 

Pollux 

W. 

34  38  32 

9903 

36    8  54 

3001 

37  39    6 

3000 

39    9    7 

3017 

Spica 

E. 

56  12  28 

3006 

54  42  23 

3016 

53  12  30 

3096 

51  42  50 

3036 

Sun 

E. 

93  52  54 

3360 

92  29  52 

3370 

91    7     1 

3380 

89  44  22 

3389 

23 

Aldebaran 

W. 

90  47  27 

3079 

92  16  11 

3078 

93  44  47 

3063 

95  13  17 

3068 

Pollux 

W. 

46  36  57 

3061 

48    6    7 

3066 

49  35  11 

'3060 

51     4    9 

3066 

Spica 

E. 

44  17  19 

3078 

42  48  43 

3087 

41  20  17 

3004 

39  52    0 

3101 

Sun 

E. 

82  5:^32 

3438 

81  31  47 

3434 

80  10    9 

3440 

78  48  38 

3445 

24 

Aldebaran 

W. 

102  34  31 

3106 

104    2  34 

3107 

105  30  35 

3100 

106  58  34 

3110 

Pollux 

W. 

58  27  50 

3080 

59  56  24 

3089 

61  24  56 

3089 

62  53  27 

3083 

Regulus 
Spica 

W. 

22  33  30 

3176 

24    0    8 

3166 

25  26  58 

3158 

26  53  57 

3159 

E. 

32  32  39 

3136 

31     5  12 

3149 

29  37  53 

3149 

28  10  43 

3158 

Sun 

E. 

72    2  14 

3463 

70  41    8 

3464 

69  20    4 

3466 

67  59     1 

3467 

25 

Aldebaran 

W. 

114  18  13 

3111 

115  46    9 

3110 

117  14    6 

3109 

118  42    5 

3107 

Pollux 

W. 

70  15  59 

3060 

71  44  33 

3078 

73  13    9 

3076 

74  41  48 

3073 

Regulus 

W. 

34  10  43 

3194 

35  38.24 

3119 

37    6  11 

3114 

38  34    4 

3108 

Sun 

E. 

61  13  54 

3464 

59  52  50 

3460 

58  31  43 

3460 

57  10  34 

3468 

26 

Pollux 

W. 

82    6    1 

3055 

83  35    6 

3049 

85    4  18 

3044 

86  33  36 

3030 

Regulus 

W. 

45  55    9 

3080 

47  23  43 

3073 

48  52  25 

3068 

50  21   14 

3060 

Sun 

E. 

50  23  54 

3437 

49    2  J9 

3431 

47  40  38 

3496 

46  18  51 

3490 

27 

Pollux 

W. 

94     1  56 

3006 

95  32    1 

3000 

97    2  14 

9099 

98  32  37 

9086 

Regulus 

W. 

57  47  30 

3094 

59  17  13 

3017 

60  47    5 

3009 

62  17    7 

3000 

Sun 

E. 

39  28    8 

3386 

38    5  35 

3370 

36  42  54 

3371 

35  20    4 

3369 

28 

Pollux 

W. 

106    6  59 

9943 

107  38  23 

9036 

109    9  58 

9096 

110  41  44 

9916 

Regulus 

W. 

69  49  57 

9967 

71  21    4 

9947 

72  52  23 

9939 

74  23  53 

9999 

Sun 

E. 

28  23  26 

3319 

26  59  36 

3300 

25  35  35 

3300 

24  11  24 

3991 

29 

Regulus 
Sp&a 

W. 

82    424 

9881 

8337    7 

9879 

85  10    2 

9869 

86  43  10 

9859 

W. 

28  11  22 

9937 

29  42  54 

9990 

31  14  47 

9905 

32  46  59 

9891 

Sun 

E, 

17    7  45 

3946 

15  42  30 

3937 

14  17    5 

3930 

12  51  31 

3993 
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1. 


1 

AT  GREENWICH  APPARENT  NOON. 

1 

1 
1 

1 
1 

■s 

1 

THE  SUN'S 

Sidereal 
Time  of 

Scnii- 
diameter 

Pn.s.s!n^ 

Bqnatioo  of 
Timo, 
tobe 

from 

Dlfn  for 
I  Hour. 

Apparent 
RiKbtAwMiilon. 

Dlff.  for 
I  Hour. 

Semi- 
diameter. 

Apparent 
Declination. 

Diff.  for 
1  Hour. 

Added  to 

Apparent 
Tinift. 

Tues. 
Wed. 
Thur. 

1 
2 
3 

h      m       • 

16  29  19.58 
16  33  39.16 
16  37  59.36 

10.803 
10.829 
I0.a54 

S.2f49      8.5 

21  58  16.5 

22  6  59.0 

-23'.35 
22.30 
21.23 

16 
16 
16 

15.89 
16.04 
16.19 

7o!29 
70.38 
70.46 

10  52^1 
10  29.15 
10     5.58 

0.943 
0.969 
0.994 

Frid. 

Snt. 

SUN. 

4 
5 
6 

16  42  20.15 
16  46  41.51 
16  51     3.40 

10.878 
10.901 
10.923 

22  15  15.8 
22  23     6.7 
22  30  31.3 

-20.16 
19.07 
17.97 

16 
16 
16 

16.33 
16.47 
16.61 

70.54 
70.62 
70.69 

9  41.41 
9  16.67 
8  51.40 

1.018 
1.041 
1.063 

Mon. 
Tues. 
Wed. 

7 
6 
9 

16  55  25.80 

16  59  48.68 

17  4  12.01 

10.943 
10.962 
10.980 

22  37  29.5 
22  44     1.0 
22  50     5.7 

-16.86 
15.75 
14.63 

16 
16 
16 

16.74 
16.87 
17.00 

70.76 
70.83 
70.89 

8  25.64 
7  59.40 
7  32.70 

1.083 
1.102 
1.120 

Thur. 

Frid. 

Sat. 

10 
11 
12 

17     8  35.75 
17  12  59.89 
17  17  24.40 

10.997 
11.012 
11.027 

22  55  43.3 

23  0  53.6 
23     5  36.5 

-13.50 
12.36 
11.22 

16 
16 
16 

17.12 
17.24 
17.35 

70.95 
71.00 
71.05 

7     5.58 
6  38.08 
6  10.21 

1.137 
1.152 
1.167 

SUN. 

Mon. 

Tues. 

13 
14 
15 

17  21  49.24 
17  26  14.39 
17  30  39.62 

11.040 
11.053 
11.064 

23     9  51.9 
23  13  39.7 
23  16  59.6 

-10.07 
8.91 
7.75 

16 
16 
16 

17.45 
17.55 
17.64 

71.10 
71.14 
71.18 

5  42.00 
5  13.49 
4  44.70 

1.180 
1.192 
1.204 

Wed. 
Thur. 
Frid. 

16 
17 

18 

17  35    5.50 
17  39  31.41 
17  48  57.51 

11.074 
11.083 
11.091 

23  19  51.6 
23  22  15.7 
23  24  11.7 

-  6.58 
5.41 
4.24 

16 
16 
16 

17.73 
17.81 

17.88 

71.21 
71.24 
71.26 

4  15.65 
3  46.38 
3  16.91 

1.214 
1.222 
1.230 

Sat. 

SUN. 

Mon. 

19 
20 
21 

17  48  23.78 
17  52  50.18 
17  57  16.69 

11.097 
11.103 
11.107 

23  25  39.6 
23  26  39.3 
23  27  10.8 

-  3.07 
1.90 

-  0.73 

16 
16 
16 

17.95 
18,01 
18.07 

71.28 
71.29 
71.30 

2  47.28 
2  17.52 
1  47.65 

1.236 
1.242 
1.246 

Tues. 
Wed. 
Thur. 

Frid. 

Sat. 

SUN. 

22 
23 
24 

25 
26 
27 

18     1  43.28 
18    6    9.90 
18  10  36.52 

18  15    3.11 
18  19  29.64 
18  23  56.06 

11.109 
11.110 
11.109 

11.107 
11.103 
11.098 

23  27   14.1 
23  26  49.1 
23  25  55.8 

23  24  34.2 
23  22  44.3 
23  20  26.2 

+  0.45 
1.63 
2.81 

♦■  3.99 
5.17 
6.34 

16 
16 
16 

16 
16 
16 

18.12 
18.16 
18  20 

18.24 
18.27 
18.30 

71.30 
71.30 
71.29 

71.28 
71.27 
71.25 

1  17.71 
0  47.73 
0  17,75 

1.248 
1.249 
1.248 

1.246 
1.242 
1.2.37 

0  12.20 

0  42.09 

1  11.87 

Mon. 
Tues. 
Wed. 
Thur. 

28 
29 
30 
31 

18  28  22.34 
18  32  48.45 
18  37  14.34 
18  41  39.98 

11.091 
11.083 
11.074 
11.063 

23  17  39.9 
23  14  25.5 
23  10  43.2 
23     6  33.0 

+  7.51 

8.67 
9.84 
11.00 

16 
16 
16 
16 

18.32 
18.34 
18.35 
18.36 

71.23 
71.20 
71.17 
71.13 

1  41.51 

2  10.98 

2  40.23 

3  9.23 

1.231 
1.223 
1.213 
1.202 

Frid. 

82 

18  46    5.33 

11.050 

S.23     1  54.9 

+12.16 

16 

18.37 

71.09 

3  37.94 

1.189 

NOTB.— Ttl 
Til 
th 

6  mean  time  of  net 
d  9ign  —  prefixed 
b  sign  +  indioatei 

nidiamete 
to  the  bo 
\  that  aoa 

r  passing  may  be  found  by  s 
urly  change  of  declination  im 
th  declinations  are  decreasin 

ubtractinK  OM 
licates  that  sc 

9  from  th 
uth  deolii 

e  sideieal  tim 
lations  are  ina 

-easing; 
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AT  GREENWICH  MEAN  NOON. 

1 
1 

1 

1 

1 

.  THE 

SUN'S 

BquAtioD  of 

Time, 

to  be 

Added  to 

Diff.  for 
1  Hoar. 

Sidereal 

Time, 

or 

Right  Aaoension 

of 

Mean  San. 

Appuent 

Riltht  Awi-iiHioii. 

Diff.  for 
1  Hour. 

Apparent 
Declinfttion 

Diff.  for 
1  Honr. 

Sabtracted 

from 
Mean  Time. 

Tues. 

1 

h      in        » 

16  29  21.54 

10.800 

S.  21  49  12.'7 

-83.34 

10   5L94 

s 
0.943 

h     m       8 

16  40  13.48 

Wed. 

2 

16  33  41.06 

10.826 

21  58  20.4 

22.89 

10  28.98 

0.969 

16  44  10.04 

Thur. 

3 

16  38     1.19 

10.851 

22     7     2.6 

21.83 

10     5.41 

0.994 

16  48     6.60 

Frid. 

4 

16  42  21.91 

10.875 

22  15  19.1 

-20.15 

9  41.25 

1.018 

16  52     3.16 

Sat 

5 

16  46  43.20 

10.808 

22  23     9.6 

19.06 

9  16.52 

1.041 

16  55  59.72 

SUN. 

6 

16  51     5.02 

10.920 

22^  30  33.9 

17.96 

8  51.25 

1.063 

16  59  56.27 

Mon. 

7 

16  55  27.34 

10.940 

22  37  31.8 

-16.85 

8  25.49 

1.083 

17     3  52.83 

Tues. 

8 

16  59  50.14 

10.959 

22  44     3.1 

15.74 

7  59.25 

1.102 

17     7  49.39 

Wed. 

9 

17     4  13.39 

10.977 

22  50    7.5 

14.68 

7  32.56 

1.120 

17  11  45.95 

Thur. 

10 

17     8  37.05 

10.994 

22  55  44.8 

-13.49 

7     5.45 

1.137 

17  15  42.50 

Frid. 

11 

17  13     1.11 

11.009 

23     0  54.9 

12.35 

.  6  37.95 

1.158 

17  19  39.06 

Sat. 

12 

17  17  25.53 

11.024 

23     5  37.6 

11.21 

6  10.09 

1.167 

17  23  35.62 

SUN. 

13 

17  21  50.29 

11.037 

23     9  52.8 

-10.06 

5  41.89 

1.180 

17  27  32.18 

Mon. 

14 

17  26  15.35 

11.050 

23  13  40.4 

8.90 

5  13.39 

1.192 

17  31  28.74 

Tues. 

15 

17  30  40.69 

11.061 

23  17     0.2 

7.74. 

4  44.61 

1.204 

17  35  25.30 

Wed. 

16 

17  35    6.29 

11.071 

23  19  52.1 

-6.57 

4  15.57 

1.814 

17  39  21.86 

Thur. 

17 

17  39  32.11 

11.079 

23  22  16.1 

5.40 

3  46.31 

1.222 

17  43  18.42 

Frid. 

18 

17  43  58.12 

11.087 

23  24  12.0 

4.84 

3  16.85 

1.230- 

17  47   14.97 

Sat 

19 

17  48  24.30 

11.093 

23  25  39.8 

-  3.07 

2  47.23 

1.236 

17  51   11.53 

SUN. 

20 

17  52  50.61 

11.099 

23  26  39.5 

1.90 

2  17.48 

1.248 

17  55     8.09 

Mon. 

21 

17  57  17.03 

11.103 

23  27  10.9 

-  0.73 

1  47.62 

1.246 

17  59     4.65 

Tues. 

22 

18     1  43.52 

11.105 

23  27   14.1 

•i-  0.45 

1   17.69 

1.248 

18     3     1.21 

Wed. 

23 

18    6  10.05 

11.106 

23  26  49.1 

l.6:{ 

0  47.72 

1.249 

18     6  57.77 

Thur. 
Frid. 

24 
25 

18  10  36.58 
18  15    3.08 

11.105 
11.103 

23  25  55.8 
23  24  34.2 

2.81 
+  3.99 

0  17.75 

1.248 
1.246 

18  10  54.33 
18  14  50.89 

0  12.19 

Sat. 

26 

18  19  29.51 

11.099 

23  22  44.3 

5.17 

0  42.07 

1.248 

18  18  47.44 

SUN. 

27 

18  23  55.84 

11.094 

23  20  26.3 

6.34 

1   11.84 

1.237 

18  22  44.00 

Mon. 

28 

18  28  22.03 

11.088 

23  17  40.1 

+  7.51 

1  41.47 

1.831 

18  26  40.56 

Tues. 

29 

18  32  48.05 

11.080 

23  14  25.9 

8.67 

2  10.93 

1.883 

18  30  37.12 

Wed. 

30 

18  37  13.85 

11.070 

23  10  43.6 

.9.84 

2  40.17 

1.813 

18  34  33.68 

Thur. 

31 

18  41  39.40 

11.059 

23     6  33.5 

11.00 

3     9.16 

1.808 

18  38  30.24 

Frid. 

32 

18  46    4.66 

11.046 

S.  23     1  55.6 

+  18.16 

3  37.87 

1.189 

18  42  26.79 

Xhei 
arei] 

lign  —  prefixed  to  the  hourly 
AOieaaing;  the  sign  +  indicat< 

lay  be  aasamud  tho  same  as  th 
shansoof  declinatiou  iiulicatea 
'H  that  nouf  h  dcclination.s  arc  i 

Eit  for  apparent  i 
that  south  decl 
ocreasing. 

loon. 
nations 

Diff,  for  1  hour,     1 
+  9«.8565. 
(Table  ni.)        1 
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AT  GREENWICH  MEAN  NOON. 

i 

THE  SUN'S 

i 

Logarithiu 
of  the 

M 

^ 

1 

• 

5 

TBUB  LONGITUDE. 

Radius  Vector 

Mean  Time 

•s 

Diff.  for 
1  Hour. 

LATITUDE. 

of  the 
Eartli. 

Diitfor 
1  Hour. 

of 
Sidereal  Noon. 

& 

iS 

X 

V 

1 

335 

Off 

249    2  56.4 

2  25.2 

m.2d 

-0^31 

9.9937740 

-28.2 

b      m      a 

7  18  34.47 

2 

336 

250    3  49.6 

3  18.2 

152.24 

0.43 

9.9937068 

27.7 

7  14  38.56 

3 

337 

251     4  43.8 

4  12.3 

152.28 

0.54 

9.9936410 

27.1 

7  10  42.65 

4 

338 

252    5  39.0 

5    7.3 

152.31 

-0.62 

9.9935766 

-26.5 

7     6  46.74 

5 

339 

253    6  35.0 

6    3.1 

152.35 

0.67 

9.9935137 

25.9 

7    2  50.82 

6 

340 

254    7  31.8 

6  59.7 

152.38 

0.70 

9.9934524 

25.2 

6  58  54.91 

7 

341 

255    8  29.3 

7  57.0 

152.41 

-0.70 

9.9933927 

-24.5 

6  54  59.00 

8 

342 

256    9  27.4 

8  55.0 

152.44 

0.67 

9.9933349 

23.7 

6  51     3.09 

9 

343 

257  10  26.2 

9  53.6 

152.47 

0.60 

9.9932792 

22.8 

6  47    7.18 

10 

344 

258  11  25.6 

10  52.8 

152.49 

-  0.51 

9.9932256 

-21.9 

6  43  11.27 

11 

345 

259  12  25.5 

11  52.5 

152.51 

0.40 

9.9931744 

20.9 

6  39  15.36 

12 

346 

260  13  25.9 

12  52.7 

152.53 

0.28 

9.9931256 

19.8 

6  35  19.44 

13 

347 

261  14  26.9 

13  53.5 

152.56 

-  0.15 

9.9930794 

-18.7 

6  31  23.52 

14 

348 

262  15  28.5 

14  54.9 

152.58 

-0.01 

9.9930359 

17.6 

6  27  27.61 

15 

349 

263  16  30.7 

15  56.9 

>  152.61 

-f-  0.12 

9.9929951 

16.5 

6  23  31.70 

16 

350 

264  17  33.6 

16  59.6 

152.63 

+  0.23 

9.9929570 

-15.3 

6  19  35.79 

17 

351 

265  18  37.1 

18    3.0 

152.66 

0.32 

9.9929217 

14.1 

6  15  39.87 

18 

352 

266  19  41.3 

19    7.0 

152.69 

0.39 

9.9928891 

13.0 

6  11  43.96 

19 

353 

267  20  46.2 

20  11.7 

152.72 

+  0.43 

9.9928592 

-11.9 

6    7  48.05 

20 

354 

268  21  51.9 

21  17.2 

152.75 

0.45 

9.9928319 

10.9 

6     3  52.14 

21 

355 

269  22  58.3 

22  23.4 

152.78 

0.43 

9.9928071 

9.8 

5  59  56.22 

22 

356 

270  24    5.4 

23  30.3 

152.81 

+  0.38 

9.9927848 

-8.8 

5  56    0.31 

23 

357 

271  25  13.1 

24  37.8 

152.84 

0.31 

9.9927649 

7.9 

5  52    4.40 

24 

358 

272  26  21.5 

25  46.0 

152.86 

0.22 

9.9927472 

7.0 

5  48    8.49 

25 

359 

273  27  30.6 

26  54.9 

152.89 

+  0.10 

9.9927315 

-6.2 

5  44  12.57 

26 

360 

274  28  40.2 

28    4.4 

152.91 

-0.03 

9.9927177 

5.4 

5  40  16.66 

27 

361 

275  29  50.3 

29  14.3 

152.93 

0.16 

9.9927058 

4.6 

5  36  20.75 

28 

362 

276  31    0.8 

30  24.6 

152.94 

-  0.29 

9.9926958 

-  3.8 

5  32  24.84 

29 

363 

277  32  11.6 

31  35.2 

152.95 

0.41 

9.9926875 

3.1 

5  28  28.92 

30 

364 

278  33  22.6 

32  46.0 

152.96 

0.51 

9.9926808 

2.4 

5  24  33.01 

31 

865 

279  34  33.8 

33  57.0 

152.96 

0.60 

9.9926758 

1.7 

5  20  37.10 

32 

366 

280  35  45.0 

35    8.0 

152.96 

-0.66 

9.9926724 

-  1.0 

5  16  41.19 

Kon 

■^The 

nmnben  in  oolamn 

I  to  the  tr 

ae  equinox  of  the  datei  in  oolm 

nnX^to 

Dim  fori  Hoar, 
—  9*.8296. 

tha 

mean  equinox  of  Ja 

auAry  (H.O. 

(Tftblen.) 
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gbbb:nwioh  mean  time. 

THE  MOON'8 

1 

1 

SBMlllIAHBTlBS. 

HOBIZONTAL 

PARALLAX. 

UPPEB  TRANSIT. 

AGS. 

Noon. 

Midnight. 

Noon. 

Diff.  for 
1  Hoar. 

Midnight. 

Diff.  for 
1  Hoar. 

Meridian  of 
GrAenwich. 

Dift  for 
1  Hoar. 

Noon. 

15  16.4 

15  20.5 

55  56;7 

+  r.''35 

56    1L7 

+K26 

h      ni 

6 

m 

d 
0.0 

2 

15  24.6 

15  28.7 

56  26.8 

1.26 

56  41.8 

1.24 

0  41.8 

2.28 

1.0 

8 

15  32.7 

15  36.6 

56  56.5 

1.22 

57  10.9 

1.19 

1  38.0 

8.37 

2.0 

4 

15  40.5 

15  44.2 

57  24.9 

4-1.16 

57  38.6 

+1.13 

2  35.6 

2.39 

3.0 

5 

15  47.8 

15  51.2 

57  51.8 

1.09 

58    4.5 

1.05 

3  32.7 

2.34 

4.0 

6 

15  54.6 

15  57.8 

58  16.8 

I.Oi 

58  28.6 

0.97 

4  27.9 

2.25 

5.0 

7 

16    0.9 

16     3.8 

58  39.9 

+0.92 

58  50.6 

+0.87 

5  20.5 

2.15 

6.0 

8 

16    6.5 

16     9.0 

59     0.6 

0.80 

59    9.8 

0.73 

6  10.9 

2.07 

7.0 

9 

16  11.3 

16  13.2 

59  18.0 

0.64 

59  25.0 

0.53 

6  59.8 

2.03 

8.0 

10 

16  14.7 

16  15.8 

59  30.6 

+0.40 

59  34.6 

+0.26 

7  48.5 

2.05 

9.0 

11 

16  16.3 

16  16.4 

59  36.7 

+0.10 

59  36.8 

-0.10 

8  38.2 

2.12 

10.0 

12 

16  15.7 

16  14.5 

59  34.5 

-0.30 

59  29.8 

0.50 

9  30.2 

2.22 

11.0 

13 

16  12.5 

16    9.8 

59  22.6 

-0.71 

59  12.8 

-0.92 

10  25.0 

2.34 

12.0 

14 

16    6.5 

16    2.5 

59    0.6 

1.12 

58  46.0 

1.31 

11  22.7 

2.44 

13.0 

15 

15  58.0 

15  52.9 

58  29.3 

1.47 

58  10.7 

1.61 

12  22.1 

2.47 

14.0 

16 

15  47.5 

15  41.7 

57  50.7 

-1.71 

57  29.6 

-1.79 

13  21.2 

2.41 

15.0 

17 

15  35.8 

15  29.8 

57    7.9 

1.82 

56  45.9 

1.82 

14  17.9 

2.28 

16.0 

18 

15  23.9 

15  18.2 

56  24.2 

1.79 

56     3.1 
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59  52.9 


3.954 
3.406 
3.554 
3.703 
3.851 
3.998 
4.144 
4.887 
4.430 
4.578 
4.713 
4.853 
4.903 
5.139 
5.965 
5.400 
5.533 
5.665 
5.797 
5.936 
6.053 
6.180 
6.307 
6.438 


6.554 
6.676 
6.797 
6.916 
7.033 
7.150 
7.365 
7.378 
7.491 
7.603 
7.713 
7.822 
7.928 
8.034 
8.139 
8.242 
8.344 
8.446 
8.546 
8.643 
8.740 
8.836 
8.930 
9.023 
9.114 


Hoar.l  Kight  AsccnHiou. 


Difl:  for 
1  Minute. 


Deolination. 


DiAfor 
IMlnnto. 


2 
3 
4 
5 

6 

7 

e 

9 

10 

11 

12 

13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

2*2 

23 

24 


SATURDAY  19. 


9  19 
9  21 
9  23 
9  25 
9  28 
9  30 
9  32 
9  34 
9  36 
9  38 
9  40 
9  42 
9  44 
9  46 
9  48 
9  50 
9  53 
9  55 
9  57 
9  59 
10  1 
10  3 
10  5 
10  7 


8 

s 

32.80 

8.1438 

41.19 

8.1365 

49.18 

8.1298 

56.77 

8.1333 

3.97 

3.1167 

10.78 

8.1103 

17.21 

3.1039 

23.25 

3.0974 

28.90 

8.0909 

34.16 

3.0845 

39.04 

3.0783 

43.55 

3.0730 

47.68 

8.0657 

51.43 

3.0594 

54.81 

8.0533 

57.83 

3.0473 

0.48 

3.0413 

2.77 

3.0353 

4.70 

3.0393 

6.27 

8.0333 

7.49 

3.0173 

8.35 

3.0114 

8.86 

3.0057 

9.03 

8.0000 

N.20  59  52.9 
20  50  43.3 
20  41  28.3 
20  32  8.0 
20  22  42.4 
20  13  11.7 
20  3  35.9 
19  53  55.1 
19  44  9.3 
19  34  18.6 
19  24  23.1 
19  14  22.9 
19  4  18.1 
18  54  8.7 
18  43  54.7 
18  a3  36.3 
18  23  13.5 
18  12  46.4 
18  2  15.1 
17  51  39.6 
17  41  0.0 
17  30  16.3 
17  19  28.6 

N.17    8  37.01 


SUNDAY  20 


10 
10 
10 
10 
10 
10 


10  21 
10  22 
10  '>4 
10  2() 
10  28 
10  30 
10  32 
10  34 
10  36 
10  38 
10  40 
10  42 
10  44 
10  46 
10  47 
10  4!) 
10  51 

10  5:) 

10  55 


8.86  1 
8.35  ; 
7.51 
6.33  : 
4.82' 
2.99  ; 
0.84  I 
58.37 
55.59  , 
52.49  I 
49.09 
45.38 
41.37 
37.07  , 
32.48  , 
27.59  . 
2>.42  i 
lU.i<8 
11.26 
5.2() 
59.00  I 
52.48 
4r).70  , 
38.(5<) 
31.37  I 


1.9943 

1.9887 
1.9831 
1.9776 
1.9732 
1.9666 
1.9615 
1.9562 
1.9510 
1.9458 
1.9407 
1.9357 
1.9308 
1.9359 
1.9210 
1.9163 
1.9116 
1.9070 
1.9024 
1.8978 
1.8935 
1.8892 
1.8849 
1.8806 
1.8764 


N.16 

;  16 
i  »6 

16 
16 

I  ^^ 
!  15 

I  ^^ 

15 
15 
15 
14 

I  14 
14 

^^ 
14 

I  13 

.  «3 

I  13 
13 
13 

1  '2 
12 

I  13 

In.  12 


57  41.6 
46  42.4 
35  39.5 
24  32.9 
13  22.7 
2  9.0 
50  51.8 
39  31J2 
28  7.3 
16  40.1 

5  9.6 
53  35.9 
41  59.1 
30  19.3 
18  36.5 

6  50.7 
55  2.0 

10.5 
16.3 
19.3 
19.6 
17.3 
12.4 
5.0 


43 

31 

19 

7 

55 
43 
31 


18  55.2 


9.114 
9.905 
9.994 
9.369 
9.400 
9.554 
9.638 
9.733 
9.804 
9.885 
9.964 
10.043 
10.119 
10.195 
10.970 
10.343 
10.418 
10.487 
10J>57 
10.686 
10.694 
10.763 
10.896 
10.699 


0J55 
1.017 
1.079 
1.140 
1.199 
1.857 
1.315 
1.371 
1.486 
1.481 
1.535 
1.567 
1.638 
1.688 
1.738 
1.767 
1.835 
1.881 
1.997 
1.979 
19.017 
19.060 
19.109 
19.143 
8.183 


X. 


DECEMBER,  1891. 


209 


GBEENWICH  MEAN  TIMK 

THE  MOON'S  BIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

Right  Asconsioo. 

Diff  for 
1  Minute. 

DocUnation. 

Diff.  for 
1  Minute. 

Hour. 

KighlAsoonsion. 

Diit  for 
1  Minute. 

Deolinalion. 

Diltfoi 
1  Minute. 

MONDAY  21. 

WEDNESDAY  23. 

0 

10 

Ill         A 

55  31.37 

8 

1.87G4 

N.I2  18  55.2 

18.183 

0 

b     ni      s 

12  22  10.49 

8 

1.7685 

N.  2    1  50.2 

1       " 
:      13.300 

1 

10  57  2:^.8.3 

1.8733 

12    6  43.0 

19.993 

1 

12  23  56.22 

1.7690 

1  48  34.4 

1      13.966 

2 

10 

5J)   16.05 

1.8683 

11  54  28.4 

19.963 

2 

12  25  41.93 

1.7616 

1  35  18.3 

13.871 

3 

I     8.03 

1.8643 

11  42  11.4 

13.309 

3 

12  27  27.61 

1.7613 

1  22    1.9 

13.876 

4 

2  59.77 

1.8604 

1 1  29  .52.2 

19  339 

4 

12  29  13.27 

1.7608 

1     8  45.2 

13.980 

5 

4  51.28 

1.8567 

1 1   17  30.8 

18.375 

5 

12  30  58.91 

1.7605 

0  55  28.3 

13.984 

G 

0  42.57 

1.6530 

11     5    7.2 

19.411 

6 

12  32  44.53 

1.7604 

0  42  11.1 

13.887 

7 

8  XUU 

1.8493 

10  52  41.5 

19.446 

7 

12  34  30.15 

1.7603 

0  28  53.8 

13.380 

8 

10  24.49 

1.8457 

10  40  13.7 

13.479 

8 

12  36  15.77 

1.7609 

0  15  36.4 

13.991 

9 

12  15.12 

1.84-21 

10  27  44.0 

19.513 

9 

12  38     1.38 

1.7609 

N.  0    2  18.9 

13.893 

10 

14    5.54 

1.8387 

10  15  12.3 

19.545 

10 

12  39  47.00 

1.7604 

S.  0  10  58.7 

13.993 

11 

15  55.76 

1. 831^4 

10    2  38.6 

19.577 

11 

12  41  32.63 

1.7607 

0  24  16.3 

13.399 

12 

17  45.79 

1.83-23 

9  50    3.0 

18.606 

12 

12  43  18.28 

1.7610 

0  37  33.8 

13.899 

13 

19  35.62 

1.8-^89 

9  37  25.6 

13.638 

13 

12  45    3.95 

1.7613 

0  50  51.3 

13.991 

14 

21  25.2<) 

1.8-257 

9  24  4a4 

W.667 

14 

12  46  49.64 

1.7617 

1     4    8.7 

13.969 

15 

23  14,70 

1.8335 

9  12    5.5 

13.696 

15 

12  48  35.36 

1.7099 

1   17  26.0 

13.287 

16 

25    3.96 

1.8196 

8  59  22.9 

19.794 

16 

12  50  21.11 

1.7088 

1  30  43.1 

13.383 

17 

1 1  26  53.05 

1.8167 

8  46  38.6 

13.753 

17 

12  52    6,90 

1.7635 

1  44    0.0 

13.379 

18 

28  41.96 

1.8138 

8  a3  52.6 

13.779 

18 

12  53  52.73 

1.7643 

I  57  16.6 

13.374 

10 

1 1 

30  30.70 

I.8II0 

8  21     5.1 

19.804 

19 

12  55  38.60 

1.7650 

2  10  32.9 

13.369 

20 

;«  19.28 

i.Bom 

8    8  16.1 

13.839 

20 

12  57  24.53 

1.7658 

2  2:^  48.9 

13.964 

21 

1 1 

34     7.69 

1.8056 

7  55  25.6 

13.853 

21 

12  59  10.51 

1.7668 

2  37    4.6 

13.858 

2-2 

35  55.95 

1.8031 

7  42  33.7 

18.8n 

22 

13    0  56.55 

1.7679 

2  50  19.9 

13.351 

23 

37  44.06 
TU 

1.8006 

ESDA 

N.  7  29  40.4 
Y  22. 

19.900 

23 

13    2  42.66 
THl 

1.7690 

mSDA 

S.  3    3  34.7 
lY  24 

13.344 

0 

1 1 

39  32.02 

1.7988 

N.  7  16  45.7 

13.999 

0 

13    4  28.83 

1.7701 

S.  3  16  49.1 

13.836 

1 

1 1 

41   19.84 

1.7958 

7    3  49.7 

19.944 

1 

13    6  15.07 

1.7713 

3  30    3.0 

13.987 

2 

11 

43    7.52 

1.7935 

6  50  52.4 

13.965 

2 

13    8     1.39 

1.7797 

3  43  16.3 

13.817 

3 

11 

44  55.06 

1.7913 

6  37  53.9 

13.985 

3 

13    9  47.80 

1.7749 

3  5()  2J).0 

13.307 

4 

11 

46  42.47 

1.7893 

6  24  54.2 

13.004 

4 

13  11  34.29 

1.7757 

4    9  41.1 

13.196 

5 

11 

48  29.76 

1.7879 

6  11  53.4 

13.033 

5 

13  13  20.88 

1,7779 

4  22  52.5 

13.184 

fi 

11 

50  16.93 

1.7853 

5  58  51.4 

13.043 

(> 

13  15    7.56 

1.7788 

4  ;k)    3.2 

13.173 

7 

11 

52    3.99 

1.7833 

5  45  48.3 

13.059 

7 

13  16  54.34 

1.7806 

4  49  13.2 

13.160 

8 

11 

53  50.93 

1.7814 

5  32  44.3 

13.075 

8 

13  18  41.23 

1.7894 

5    2  22.4 

13.147 

9 

11 

55  37.76 

1.7797 

5  19  39.3 

13.093 

9 

13  20  28.22 

1.7843 

5  15  30.8 

13.133 

10 

1 1 

57  24.49 

1.7781 

5    6  33.3 

13.108 

10 

13  22  15.33 

1.7861 

5  28  ;W.3 

13.118 

11 

11 

59  11.13 

1.7765 

4  53  26.4 

13.193 

11 

13  24    2.56 

1.7881 

5  41  44.9 

13.103  , 

12 

12 

0  57.67 

1.7749 

4  40  18.5 

13.138 

12 

13  25  49.90 

1.7901 

5  54  50.5 

13.085 

13 

12 

2  44.12 

1.7735 

4  27    9.8 

13.151 

13 

13  27  37.37 

1.7993 

6    7  55.1 

1.1.0C8 

14 

12 

4  30.49 

1.7731 

4  14    0.4 

13.164 

14 

13  29  24.98 

1.7946 

6  20  58.7 

i;j.051 

15 

12 

6  16.78 

1.7708 

4    0  50.2 

13.176 

15 

13  31  12.72 

1.7068 

6  34     1.3 

13.034 

l() 

12 

8    2.99 

1.7696 

3  47  39.3 

13.188 

16 

13  33    0.60 

1.7998 

6  47    2.8 

13.015 

17 

12 

9  49.13 

1.7684 

3  34  27.7 

13.199 

17 

13  34  48.63 

1.8017 

7  0  3.r 

13.994 

18 

12 

It  35.20 

1.7673 

3  21   15.4 

13.310 

18 

13  .36  36.80 

1.8049 

7  13    2.1 

18.973 

ID 

12 

13  21.21 

1.7663 

3    8    2.5 

13.319 

19 

13  38  25.13 

1.8068 

7  25  59.9 

19.953 

20 

12 

15    7.16 

1.7654 

2  54  49.1 

13.396 

20 

13  40  13.62 

1.8094 

7  38  56.4 

18.933 

21 

12 

16  5,3.06 

1J646 

2  41  35.1 

13.337 

21 

13  42    2.26 

1.8131 

7  51  51.7 

13.910 

22 

12 

18  38.91 

1.7638 

2  28  20.(J 

13.946 

22 

13  43  51.07 

1.8149 

8    4  45.6 

13.886 

23 

J  2  20  24.72 

1.7631 

2  15    5.6 

13.3W 

23 

13  45  40.05 

1.6178 

8  17  38.0 

13.863 

24 

12  22  10.41) 

1.7635 

N.  2     1  50.2 

13.960 

24 

13  47  29.2J 

1.8908 

S.  8  30  29.0 

19.837 

- 

-  -        _ 

-  _  .  _  - 

14 
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GBEBNWIOH  MEAN  TIME. 

THK  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Boar. 

• 

Difllfor 
1  Slluuto. 

Dcclinatioo. 

Diflf.  for 
I  Minute. 

Hour. 

Right  Asceuitiou. 

Diff.for 
1  Minato. 

DecliiLilioii. 

Diffi  for 
1  Minute. 

F] 

[IWAY 

'  25. 

SUNDAY  27. 

ll        D1      8 

H 

O          /         // 

// 

h       Hi        H 

M 

O           /           /' 

0 

13  47  29.21 

1.6808 

S.   8  30  29.0 

12.837 

0 

15  19  35.99 

2.0415 

S.18    2    4.3 

IU.615 

1 

13  49  18.55 

1.8038 

8  43  18.5 

12.812 

1 

15  21  38.66 

2.0475 

18  12  39.1 

10.544 

2 

13  51     8.07 

I.836Q 

8  56    6.4 

12.785 

2 

15   >:i  41.69 

2.0536 

18  23    9.6 

10.472 

3 

13  52  57.78 

I.8;J01 

!)    8  ry>.7 

12.758 

3 

15  25  45.09 

2.0597 

18  33  35.7 

10.398 

4 

13  54  47.(38 

l.8X)3 

9  21  37.4 

12.730 

4 

15  27  48.85 
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18  43  57.3 

10.392   . 

5 

13  56  37.78 

1.8366 

9  34  20.3 

12.701 

5 

15  29  52.98 

2.0719 

18  54  14.3 

10.245 

6 

13  58  28.08 

1.8400 

9  47     1.5 

12.672 

6 

15  31  57.48 

2,0782 

19    4  26.7 

10.168 

7 

14    0  18.58 

1.8435 

9  59  41.0 

12.642 

7 

15  34    2.36 

2.08-11 

19  14  34.5 

10.090 

8 

14    2    9.30 

1.9471 

10  12  18.6 

12.611 

8 

15  36    7.61 

2.0907 

19  24  37.5 

10.010 

9 

14    4    0.23 

1.8507 

10  24  51.3 

12.579 

9 

15  38  13.24 

2.0970 

19  34  35.7 

9.929 

10 

14    5  51.38 

'.8543 

10  37  28.1 

12.547 

10 

15  40  19.25 

2.1033 

19  44  29.0 

9.847  j 

11 

14    7  42.75 

1.8580 

10  49  59.0 

12.513 

11 

15  42  25.64 

2.1097 

19  54  17.4 

9.764   ' 

12 

14    9  34.34 

1.8618 

1 1     2  29.() 

12.478 

12 

15  44  32.41 

2.1161 

20    4    0.7 

9.679  1 

13 

•14  n  26.17 

1.8657 

11    14  57.2 

12.443 

13 

15  46  39.57 

2.1226 

20  13  38.9 

9.593   ; 

14 

14  13  18.23 

1.8697 

1 1  27  2->.8 

12.408 

14 

15  48  47.12 

2.1290 

20  2,3  11.9 

9.507 

15 

14  15  10.53 

1.8737 

1 1  39  46.2 

12.371 

15 

15  50  55.05 

S.1354 

20  32  39.7 

9.418 

16 

14  17    3.08 

1.8778 

11  52    7.3 

12.333 

16 

15  .53    3.37 

2.1419 

20  42    2.1 

9.328 

17 

14  18  55.87 

1.8819 

12    4  26.1 

12.294 

17 

15  55  12.08 

2.1485 

20  51   19.1 

9.237 

18 

14  20  48.91 

1.8863 

12  16  42.6 

12.255 

18 

15  .57  21.19 

2.1551 

21     0  30.5 

9.144 

19 

14  22  42.21 

1.8905 

12  28  .56.7 

12.214 

19 

15  .59  30.69 

2.1616 

21     9  3().4 

9.051 

20 

14  24  35.77 

1.8948 

12  41     8.3 

12.173 

20 

16     1  40.58 

2.1682 

21  18  3<i.7 

8.957 

21 

14  26  29.59 

I.899Q 

12  5.3  17.5 

12.131 

21 

K)    3  50.87 

2.1747 

21  27  31.2 

8.860 

22 

14  28  23.67 

J. 9037 

13    5  24.1 

19.0S7 

22 

16    6     1.55 

2.1813 

21  36  19.9 

8.769 

23 

14  30  18.03 

1.9083 

S.13  17  28.0 

12.043 

23 

16    8  12.6:3 

2.1879 

S.21  45    2.7 

8.664 

SAl 

^UliDA 

lY  26. 

MONDA 

^  28. 

0 

14  32  12.67 

1.9130 

S.  13  21»  29.3 

11.999 

0 

16  10  24.10 

2.1945 

S.21  5.3  39.6 

8.564 

1 

14  34    7.59 

1.9177 

13  41  27.9 

.   11.953 

1 

16  12  35.97 

2.2011 

22    2  10.4 

8.462 

2 

14  36    2.79 

1.9324 

13  53  23.7 

11.906 

2 

16  14  48.24 

2.2077 

22  10  35.1 

8..'Ht0 

3 

14  37  58.27 

I.9a7l 

14     5  16.6 

11.858 

3 

16  17    0.90 

2.2143 

22  18  .5.3.6 

8.256 

4 

14  39  54.04 

1.9320 

14  17    ilii 

11.809 

4 

16  19  13.9() 

2.2209 

22  27     5.8 

8.151 

5 

14  41  50.11 

1.9370 

1 4  28  53.7 

11.760 

5 

16  21  27.41 

2.2275 

22  35   11.7 

8.044 

6 

14  43  46.48 
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1 4  40  37.8 

11.709 

6 

\G  23  41.26 

2.2341 

2*2  43  11.1 

7.936 

7 

14  45  43.15 

1.9471 

14  52  18.8 
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7 
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8 

14  47  40.13 
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11.604 

8 

16  28  10.15 
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7.716 
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1.9573 

15  15  31.3 

11.550 

9 

hi  30  25.18 

2.2538 

23    6  29.9 

7.604 

10 

14  51  35.00 

1.9625 

15  27     2.7 

11.496 

10 

m  32  40.61 

2.2604 

23  14    2.8 

7.492 

11 

14  53  32.91 

1.9678 

15  38  39.8 

11.440 

11 

16  34  56.43 

2.2669 

23  21  28.9 

7.377 

12 

14  55  31.14 

1.9732 

15  49  55.5 

11.383 

12 

Hi  37  12.64 

2.2734 

23  28  48.0 

7.260   ' 

13 

14  57  29.69 

1.9786 

16     1    16.7 

.1.325 

13 

16  39  29.24 

2.2799 

23  36    0.1 

7.I4J 

14 

14  59  28.57 

1.9811 

16  12  34.5 

11.267 

14 

16  41  4().23 

2.2863 

23  43    5.2 

7.025 

15 

15     1  27.78 

1.9896 

16  2.3  48.7 

11.20$ 

15 

16  44    3.(i0 

2.2927 

23  50    3.1 

6.905  1 

l() 

15    3  27.32 

1.995  J 

16  34  59.2 

11.144 

16 

16  46  21.35 

2.2991 

23  56  .5.3.8 

6.784   1 

17 

15    5  27.20 

2.0008 

1()  46    6.0 

11.082 

17 

l()  48  39.49 

2.3055 

24     3  37.2 

6.662 

18 

15    7  27.41 

2.0064 

16  57    9.0 

11.018 

18 

16  50  58.01 

2.3118 

24  10  1.3.2 

6.538 

19 

15    9  27.97 

2.0121 

17    8    8.2 

in.95l 

19 

16  53  16.90 

2.3180 

24  16  41.7 

6.413 

20 

15  11  28.87 

2.0179 

17  19    3..5 

10.^88 

20 

1()  55  36.17 

2.3243 

24  23    2.7 

6.287 

21 

15  13  30.12 

2.0238 

17  29  54.8 

10.822 

21 

16  57  55.82 

2.3306 

24  29  16.1 

6.159 

22 

15  15  31.72 

2.0297 

17  40  42.1 

10.754 

2-2 

17     0  15.81 

2.3367 

24  .35  21.8 

6.031    1 

23 

15  17  33.68 

2.0356 

17  51  25.3 

10.685 

23 

17     2  3<).22 

2.:i427 

21  41    19.8 

5.901  ; 

24 

15  19  3.5.99 

2.01 15 

S.I8    2    4.3 

10.615 

21 

17     4  .5().97 

2.3188 

8.24  47    9.9 

6.769  1 
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GKEBNWIOH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

KighlAscoDsion. 

Diff.for 
1  Minate. 

DeclliiAtion. 

Diftfor 
1  Minute 

Hour. 

Bixht  Ascension. 

DiSfor 
IMinoto. 

Declination. 

DiAfor 
1  Minate^ 

TU 

ESDA 

Y  29. 

THUBSDAY  31. 

II       111       8 

B 

O         /       n 

/* 

ll      111      s 

■ 

O         t         u 

tt 

0 

17    4  5(5.97 

9.3488 

S.24  47    9.9 

5.769 

0 

19    3    2.34 

9.5988 

8.26  32  43.5 

1.676 

1 

17    7  18.08 

2  3548 

24  52  52.1 

5.637 

1 

19    5  34.09 

9.5995 

26  ;30  57.9 

1.645 

2 

17    9  39.55 

8.3807 

24  58  26.3 

5.503 

2 

19    8    5.88 

9J»01 

26  29    2.1 

94)14 

3 

J7  12     1.37 

9.3666 

25    3  52.4 

5.368 

3 

19  10  :J7.70 

9.5305 

26  26  56.2 

9.183 

4 

17  14  23.54 

9.3794 

25    9  10.4 

5.939 

4 

19  13    9.54 

9.5306 

26  24  40.1 

8J59 

5 

17  16  46.05 

9Un81 

25  14  20.2 

5.094 

5 

19  15  41.40 

9.5310 

26  22  13.9 

9.581 

G 

17  19    8.91 

9.3838 

25  19  21.7 

4.956 

6 

19  18  13.26 

9.5209 

26  19  37.6 

9UI0O 

7 

17  21  32.11 

9.3894 

25  24  14.9 

4.816 

7 

19  20  4.5.11 

9.5306 

26  16  51.1 

9.859 

8 

17  23  55.64 

9.3948 

25  28  59.6 

4.674 

8 

19  23  16.96 

9.5306 

26  13  54.5 

3.097 

J) 

17  26  19.49 

9.4009 

25  33  35.8 

4.539 

9 

19  25  48.79 

9.5309 

26  10  47.8 

3.196 

]0 

17  28  43.67 

9.4056 

25  38    3.5 

4.390 

10 

19  28  20.59 

9.5997 

26    7  31.0 

3.366 

11 

17  31     8.17 

9.41 10 

25  42  2-2.6 

4.945 

11 

19  30  52.:}6 

9.5991 

26    4    4.0 

3.534 

12 

17  133  .32.99 

9.4169 

25  46  32.9 

4.099 

12 

19  a3  24.08 

2.5282 

26    0  26.9 

3.709 

13 

17  a5  58.12 

Q.42I3 

25  50  34.5 

3.953 

13 

19  35  5.5.75 

9.5273 

25  56  39.8 

3.869 

14 

17  38  23.55 

9.4963 

25  54  27.3 

3.807 

14 

19  38  27.36 

9.5909 

25  52  42.6 

44)36 

15 

17  40  49.27 

3.4319 

25  58  11.3 

3.C58 

15 

19  40  58.90 

9.5951 

25  48  35.4 

4.903 

16 

17  43  15.29 

9.4361 

26     1  46.3 

3.508 

16 

19  43  30.37 

9.5938 

25  44  18.2 

4.370 

17 

17  45  41.60 

9.4408 

26    5  12.2 

3.357 

17 

19  46     1.75 

9J>993 

25  39  51.0 

4.596 

18 

17  48    8.19 

9.4454 

26    8  29.1 

3.206 

18 

19  48  33.04 

9.5«06 

25  35  13i) 

4.701 

19 

17  50  35.05 

2.4499 

26  II  MS) 

3.06:j 

19 

19  51     4.23 

9.5180 

25  30  26.9 

4.867 

20 

17  53    2.18 

9.4.^H 

26  14  3.5.5 

9.899 

20 

19  53  35.31 

9.5179 

25  25  29.9 

21 

17  55  29.58 

2.4587 

26  17  24.8 

9.744 

21 

19  56    6.29 

2.5153 

25  20  23.0 

&.I96 

22 

17  57  57.2:^ 

2.4609 

26  20    4.8 

9.'>89 

22 

19  58  37.15 

2.5139 

25  15    6.3 

5.359 

23 

18    0  25.13 
WEU 

2.4671 

►NESD 

S.26  22  35.5 
AY  30. 

9.434 

23 

20     1     7.88 
FRIDAY, 

9.5110 

JANtJ. 

S.25    9  39.9 
\BY  1,  189 

5.599 

2. 

0 

18    2  53.28 

2.4711 

S.26  24  56.9 

9.977 

0 

20    3  38.47 

9.5087 

S.25    4    3.7 

5.684 

1 

18    5  21. (if) 

9.4749 

26  27    8.8 

9.U9 

— 





2 

18    7  50.27 

2.4787 

26  29  11.2 

1.960 

3 

18  10  19.10 

2.4893 

2(>  31     4.0 

1.800 

4 

18  12  48.15 

9.4858 

26  32  47.2 

1.640 

5 

18  15  17.40 

9.4899 

26  34  20.8 

1.480 

PHASES 

OP  Tj 

BE  MOON, 

(> 

18  17  46.85 

9.4995 

26  35  44.8 

1J)18 

7 

18  20  16.50 

9.4957 

26  3(5  59.0 

1.156 

_-. 

8 

18  22  46..33 

9.4987 

26  38    3.5 

0.993 

d       h 
ec.      8      5 

J) 
10 

18  25  16.34 
18  27  46.52 

2.5016 
9.5043 

26  38  58.2 
26  30  43.1 

0.830 
0.666 

})  Fii-stQuorU 

sr.    .  D 

13JJ 

11 

18  30  16.86 

2.5069 

26  40  18.1 

0.501 

( 

3  Full  Moou 

.        .        . 

.     15      0 

52.6 

12 
13 

18  32  47.35 
16  35  17.99 

2.5094 
9.5118 

26  40  43.2 
26  40  58.4 

0.336 
0.170 

< 

t  Lust  Qnartc 

r .    .    . 

.    22     17 

386 

14 

18  37  48.77 

9.5141 

26  41     3.6 

-0.004 

^  New  Moon 

. 

.    30    15 

19.8 

15 
10 

18  40  19.68 
18  42  50.71 

9.5169 
2.51 81 

26  40  58.9 
26  40  44.2 

+  0.169 
0.329 

17 

18  45  21.85 

2.5199 

26  40  19.4 

0.497 

d        h 

18 

18  47  53.10 

2.5317 

26  39  44.5 

0.665 

19 

18  50  24.45 

2.5939 

26  38  59.6 

0.833 

( 

I   Perigee  .    . 

.    .  D 

ec.     11       6.1 

20 

18  52  55.89 

9.5246 

26  t\8    4.6 

l.COl 

i 

t  Apogee.    . 

.    23      6.0 

21 

18  55  27.40 

9.5958 

26  36  59.5 

1.169 

22 

18  57  .58.98 

9.5969 

26  35  44.3 

l.:«:8 

2:) 

19    0  30.6.3 

2.5280 

26  34  19.0 

1.507 

24 

19    3    2;3I 

9  5988 

S.26  32  43.5 

1.676 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

i^ 

P.  L. 

P.  L. 

P.  L. 

p.  L. 

Name  and  Direction 

Noon. 

of 

Uih. 

of 

Vlh. 

of 

1X«»- 

of 

of  Object. 

Diff. 

Diff. 
3030 

Diff. 
3018 

Diff. 

2 

Sun 

W. 

O          t         „ 

\Z    7  25 

3044 

0     i     II 

13  m  43 

15     6  18 

16  36     8 

3006 

Fomtilhaiit 

E. 

70  52  40 

3866 

69  19  37 

2861 

67  46  28 

2856 

GUj  13  13 

2859 

a  Pegasi 

E. 

1)0  4(3  19 

3071 

89  17  34 

30GI 

87  48  37 

3053 

86  19  30 

30  !• 

3 

Sun 

W. 

24    8  44 

2955 

25  39  53 

2945 

27  11   15 

2936 

28  42  48 

2937 

Fomalhnut 

E. 

58  26     1 

9844 

56  52  30 

9845 

55  19    0 

9847 

53  45  33 

2850 

a  Pegasi 

K. 

78  51  5G 

3019 

77  22    7 

3017 

75  52  15 

3014 

74  22  20 

3014 

4 

Sun 

W. 

36  23  25 

3883 

37  56    5 

2875 

m  28  56 

2867 

41     1  57 

2859 

Fomalhatit 

K. 

45  59  55 

8889 

44  27  22 

2903 

42  55    7 

9930 

41  23  13 

2939 

a  Pegasi 

E. 

66  52  49 

3033 

65  23    5 

3n->8 

63  53  27 

3035 

62  23  58 

3044 

5 

Sun 

VV. 

48  49  40 

3819 

50  23  43 

2811 

51  57  56 

2805 

53  32  18 

2797 

a  Pegasi 
a  Arietis 

E. 

54  59  56 

3115 

53  32    5 

31:j7 

52    4  40 

3161 

50  37  44 

3189 

E. 

95    8  43 

2578 

93  29  10 

2565 

91  49  27 

2558 

90    9  34 

2551 

G 

Sun 

W. 

61  26  34 

3760 

(>]     1  54 

2753 

64  37  23 

2747 

66  13     1 

2740 

aArietiH 

E. 

81  47  »} 

8530 

80    7    7 

2515 

78  26  14 

9509 

76  45  13 

2504 

Aldebaraii 

E. 

112    6  19 

845'J 

1 10  24    8 

2453 

108  41  47 

2441 

106  59  15 

2438 

7 

Sun 

VV, 

74  13  29 

2705 

75  50    2 

2C98 

77  26  44 

2699 

79    3  31 

2(i«> 

a  Aqiiilo! 

VV. 

44  24  42 

4517 

45  28  19 

4383 

46  3;)  56 

4260 

47  41  2(> 

4150 

a  Arietis 

E. 

68  18  29 

3483 

m  36  51 

2479 

64  55    8 

3476 

63  13  21 

2474 

Aldebaraii 

E. 

98  24  1 1 

9404 

96  40  42 

9398 

94  57    4 

2391 

93  13  17 

2385 

8 

Sun 

VV. 

87    9  55 

9654 

88  47  37 

9648 

90  25  27 

9643 

92    3  25 

2636 

a  Aqiiiltc 

VV. 

53  42  57 

3733 

54  59  21 

365C 

56  16  55 

3596 

57  35  31 

a-»4i 

n  Arietis 

E. 

54  43  47 

9468 

53     1  49 

2470 

51  19  53 

3479 

49  38    0 

2474 

Aldebaraii 

E. 

84  3^2  10 

3356 

82  47  32 

9350 

81     2  45 

3345 

79  17  51 

8339 

i) 

Sun 

VV. 

100  15  12 

9608 

101  53  56 

2603 

IttJ  32  47 

2598 

105  11  45 

2593 

a  Aquilte 

VV. 

64  22  35 

3:04 

65  46  19 

3389 

{^7  10  43 

3359 

(>8  35  43 

3331 

Fomtilhaiit 

VV. 

29  31     8 

3044 

31     0  26 

2065 

32  31  22 

2897 

34    3  45 

2837 

Jupiter 

VV. 

17  27  47 

3117 

19  10  58 

2397 

20  54  37 

9380 

22  38  40 

2366 

a  Arietis 

E. 

41   10    6 

3503 

39  29    5 

2521 

37  48  21 

9537 

36    7  59 

8556 

Aide  barn  11 

E. 

70  31  32 

3316 

68  45  56 

93li^ 

67    0  14 

9309 

65  14  27 

9304 

Pollux 

E. 

114  35  25 

2-388 

112  49    8 

J^>83 

111     2  43 

2378 

109  16  11 

2374 

10 

Sun 

VV. 

113  28    8 

2573 

115    7  42 

9569 

116  47  20 

2565 

118  27    3 

1 
2j63  ; 

a  Aqiiilee 

VV. 

75  48  14 

3131 

77  15  58 

3105 

78  44     1 

3091 

80  12  21 

3079 

FoinaUiaiit 

VV. 

42    2    6 

9633 

43  40  16 

9606 

45  19    3 

9581 

46  58  24 

2559 

Jupiter 

VV. 

31  2:3    6 

2300 

:«    8  37 

9313 

34  54  17 

9307 

36  40    6 

9303 

Aldebaraii 

E. 

56  24  18 

2-291 

54  38    (J 

9-389 

52  51  51 

2388 

51     5  34 

2388 

Pollux 

E. 

100  21  55 

9353 

98  34  4() 

2-349 

96  47  32 

2246 

95    0  13 

2343 

II 

Sun 

VV. 

126  46  34 

2551 

128  2(»  :W 

2550 

130    6  40 

P5.V) 

131  46  44 

3549 

a  Aqiiilie 

VV. 

87  37    4 

3013 

89    6  23 

3043 

90  35  44 

3041 

92    5    6 

3043 

Foinalhaut 

VV. 

55  21  51 

2478 

57    3  35 

S407 

58  45  35 

2457 

60  27  49 

9448 

Jupiter 

VV. 

45  30  52 

2^83 

47  17  \(\ 

2-381 

49    3  43 

2379 

50  50  13 

aJ78  j 

a  Pegasi 

VV. 

40    3  34 

aio8 

4 1  27  3(i 

3831 

42  53    8 

3164 

44  20    0 

3105 

Aldebaraii 

E. 

42  14  16 

2391 

40  28    8 

2-298 

38  42    6 

2303 

36  56  10 

9309 

Pollux 

E. 

86    2  37 

2y3-J 

84  14  57 

9'331 

82  27  15 

2930 

80  39  32 

9329 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

ti 

Nam©  and  Direction 

Midnight. 

P.L. 
of 

XVii. 

P.L. 
of 

XVIlIii 

r.L. 

of 

XXIh. 

P.L. 
of      i 

r 

OK  \/OjeCb* 

Dlff. 

Diff. 

21    7    3 

Diff. 

Dlff. 

2 

Sun 

W. 

18    6  i:i 

SD96 

Q          t         II 

19  36  31 

99S5 

9975 

22  37  47 

2965 

Fomalhaut 

E. 

r>4  31)  53 

3849 

6.3    6  29 

«847 

61  ai  2 

9845 

59  59  32 

2844 

a  Pegaai 

E. 

84  50  14 

3039 

83  20  50 

3033 

81  51   18 

3098 

80  21  40 

3093 

3 

Sl^N 

W. 

30  14  33 

9918 

31  46  29 

2909 

a^  18  37 

9900 

34  50  56 

2899 

Fomalhniit 

E. 

52  1-2  10 

9855 

50  38  53 

3860 

49    5  43 

3868 

47  32  43 

2877 

a  Pegnsi 

E. 

72  5-2  21 

3014 

71  22  28 

3014 

69  52  32 

3016 

68  22  .'«) 

3018 

4 

Scixf 

W. 

42  3.-)    !) 

9851 

41     8  31 

3849 

45  42    4 

9835 

47  15  47 

2827 

Fomalhaut 

E. 

3!)  51  41 

9963 

38  20  45 

3990 

a;  50  20 

3094 

35  20  37 

3063 

a  Pegasi 

E. 

60  54  40 

3055 

59  25  35 

3066 

57  56  44 

3980 

.56  28  10 

3096 

5 

Suw 

W. 

55    6  50 

9789 

.5(J  41  32 

9783 

58  16  23 

2775 

59  51  24 

9768 

a  Pegasi 
a  Anetis 

E. 

4J)  11  22 

.3291 

47  45  38 

32.-.8 

46  20  37 

3999 

44  5f)  24 

3345 

, 

E. 

88  29  32 

q:a4 

86  49  20 

3538 

85    9    0 

9532 

83  28  31 

9595 

G 

Sun 

W. 

r>7  48  48 

9733 

69  24  44 

37r» 

71     0  .50 

2719 

72  37    5 

9719 

a  Arietis 

E. 

75    4    5 

3499 

73  22  50 

9494 

71  41  29 

3490 

70    0    2 

2466 

Aldebnrnn 

E. 

105  in  31 

9431 

103  33  43 

9494 

101  50  42 

2417 

100    7  31 

9410 

7 

Sun 

VV. 

80  40  a3 

9G79 

82  17  41 

9673 

83  54  57 

9666 

85  32  22 

9660 

a  Aqiiilm 

W. 

48  50  40 

4047 

50     1  33 

3955 

51   13  57 

3870 

52  27  47 

3799 

a  Arietis 

E. 

61  31  31 

9479 

59  49  38 

9470 

.58    7  42 

9469 

56  25  45 

9468 

AUIcbaraii 

E. 

i)l  29  21 

9:J79 

89  45  1(> 

9.373 

88     1     2 

3367 

86  16  40 

9369 

8 

Sun 

VV. 

1)3  41  31 

9030 

95  19  45 

9625 

96  58    6 

3619 

98  36  35 

9613 

aAquilj*? 

W. 

58  55  13 

3490 

60  15  48 

3443 

61  37  16 

3400 

62  59  a3 

3360 

a  Arietis 

E, 

47  .5(;  10 

9478 

46  14  26 

2483 

44  32  49 

9490 

42  51  22 

2498 

Aldebnraii 

E. 

77  32  4!) 

933f. 

75  47  40 

2330 

74    2  24 

9:J25 

72  17     1 

2321 

1    i) 

Sun 

VV. 

I0(>  50  4!) 

9588 

108  30    0 

9584 

110    9  17 

9580 

111  48  40 

2576 

1 

a  Atjiiiliii 

VV. 

70     1    l() 

3901 

71  27  20 

3180 

72  S3  53 

3158 

74  20  52 

3139 

FoiiL-iliiniit 

VV. 

35  37  25 

9783 

37  12  12 

2740 

38  47  59 

9700 

40  24  39 

9665 

Jupiter 

W. 

21  23    3 

9355 

26    7  43 

9344 

27  52  38 

933.^ 

29  37  4(i 

9397 

a  Ariirti.s 

E. 

31  28    3 

S579 

32  48  39 

9606 

31     9  52 

9640 

29  31  51 

2079 

' 

ANli^h.H'nn 

E. 

63  28  31 

9301 

61  42  3(» 

2998 

.59  .56  34 

3996 

58  10  28 

2993 

i 

Polliiv 

E. 

107  29  33 

2-369 

105  42  48 

2964 

103  55  56 

3960 

102    8  58 

2957 

10 

Sun 

W. 

120    6  50 

9559 

121  46  41 

3!:56 

123  26  36 

3554 

125    (»  34 

95.^3 

a  AipiiUK 

VV. 

81  40  56 

3069 

83    9  44 

3060 

84  38  43 

3053 

86    7  50 

3047 

Foin.-illi.'iiit 

VV. 

48  38  16 

9539 

50  18  35 

3521 

51  59  19 

8505 

.53  40  25 

2491 

JliPITKR 

VV. 

38  2(i    3 

2997 

40  12    7 

2993 

41  58  17 

9989 

43  44  32 

2986 

AMcIkiimii 

E. 

49  19  17 

9283 

47  a3    0 

8988 

45  46  43 

3989 

44    0  28 

9901 

Pollux 

E. 

93  1 2  49 

9240 

91  25  21 

9938 

89  37  50 

9935 

87  .50  15 

2933 

»» 

Sun 

W. 

133  26  49 

2549 

135    6  54 

3550 

136  46  58 

S.)51 

138  27     1 

CS.'ig 

1 

a  Aquiljij 

VV. 

93  34  26 

3045 

95    3  43 

3050 

96  32  54 

3056 

98     1  ,58 

3064 

Poinaihaiit 

VV. 

62  10  15 

2441 

6.3  52  52 

943^1 

65  35  38 

3499 

67  18  32 

2494 

Jupiter 

VV. 

52  36  45 

2977 

54  23  18 

2977 

56    9  52 

9976 

57  56  27 

2977 

or  Peg.isi 

VV. 

45  48    3 

3059 

47  17  11 

3005 

48  47  17 

3964 

50  18  15 

9997 

Aide  ha  ran 

E. 

35  10  23 

2315 

33  24  46 

3335 

31  39  23 

2336 

29  54  16 

3350 

Pollux 

E. 

78  51  47 

2299 

77    4     2 

9299 

75  16  17 

2229 

73  28  33 

3330 
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XV. 


GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

• 

r.  h 

P.L. 

P.L. 

P.L. 

©a 

Name  and  Direction    1 

Noon. 

of 

HFh. 

of 

Vlh. 

of 

IXit. 

of 

^ 

of  Object 

Difl: 

Diff. 

Biff. 

BiOEl 

3115 

U 

a  Aqiiilte 

W. 

99  30  52 

3074 

100  59  33 

3086 

10228    0 

3100 

103  56  10 

Poinaliiniit 

W. 

09     1  33 

S4tO 

70  44  39 

9418 

72  27  48 

9416 

74  11     0 

9415 

Jupiter 

w. 

59  43     I 

8277 

61  29  34 

9378 

63  16    6 

9980 

65    2  35 

9983 

rx  Pegasi 

w. 

51  50    0 

9894 

53  22  26 

9865 

54  55  30 

9839 

56  29    7 

9817 

Pollux 

K. 

71  40  50 

9331 

69  53    9 

9933 

68    5  30 

9935 

m  17  54 

2237 

Regiiliis 

E. 

107  58  28 

S344 

106  11     6 

9245 

104  23  45 

9947 

102  36  27 

2248 

13 

Fomnlliniit 

W. 

82  4G  57 

9429 

84  30    0 

9426 

86  12  57 

2431 

87  55  48 

2436 

JrPITER 

W. 

73  54    0 

9999 

75  40     1 

9304 

77  25  55 

2309 

79  11  41 

2315 

a  Pegasi 

W. 

64  23  2:3 

9741 

65  59    8 

9733 

67  35    4 

2726 

69  11     9 

2791 

a  ArietiH 

W. 

20  59  23 

3096 

22  29    3 

9924 

24    0  52 

9849 

25  34  25 

9776 

Pollux 

E. 

57  21     2 

9956 

55  33  57 

9261 

53  47    0 

2966 

52    0  11 

2979 

Regulus 

E. 

93  40  53 

9966 

91  54    3 

9270 

90    7  20 

9975 

88  20  44 

2281 

14 

Fomalhaut 

W. 

96  27  50 

9474 

98    9  40 

9483 

99  51   17 

9494 

101  in :» 

2505 

Jupiter 

W. 

87  58  14 

9350 

89  43    0 

2358 

91  27  35 

9367 

93  11  57 

9376 

a  Pegasi 
a  Arietis 

W. 

77  12  40 

9716 

78  48  58 

9719 

80  25  12 

9794 

82     1  20 

2730 

W. 

33  38  54 

9599 

35  17  50 

9583 

36  57.   8 

2570 

38  36  44 

2561 

Pollux 

E. 

43    8  29 

9309 

41  22  43 

9317 

39  37    9 

2327 

37  51  49 

2.337 

Regulus 

E. 

79  30    G 

9316 

77  44  30 

9395 

75  59    7 

9334 

74  13  57 

2343 

15 

Jupiter 

W. 

101  50  15 

9499 

103  33    9 

9441 

105  15  46 

9453 

106  58    6 

2465 

a  Pegasi 
a  Arietis 

W. 

89  59  40 

9773 

91  34  43 

9785 

93    9  30 

9798 

94  44    0 

2812 

W. 

46  56  55 

9M7 

48  37    3 

9S50 

50  17    7 

9553 

51  57    6 

2558 

Pollux 

E. 

29    8  58 

9394 

27  25  14 

940S 

25  41  50 

9499 

23  58  46 

2437 

RegnUis 
Spicn 

E. 

65  31  40 

9396 

63  48    0 

9408 

62    4  :36 

9490 

60  21  30 

2433 

E. 

119  34  32 

9398 

117  50  55 

9410 

116    7  34 

9490 

114  24  28 

2432 

16 

Jupiter 

W. 

115  25  17 

9531 

117    5  47 

9545 

118  45  57 

2560 

120  25  47 

2574 

aPegaai 
a  Arietis 

W. 

102  31  35 

9896 

104    3  59 

9916 

105  35  57 

9937 

107    7  29 

2959 

W. 

60  14  55 

9596 

61  53  55 

9606 

63  32  42 

2617 

65  11   14 

2627 

Aldebai-au 

W. 

29  34  29 

9590 

31   13  38 

9593 

32  52  42 

2599 

34  31  39 

2604 

Reguhis 
Spica 

E. 

51  50  39 

9W)9 

50    9  28 

9516 

48  28  37 

9531 

46  48    7 

2547 

E. 

105  5.3  12 

9494 

104   11  50 

9507 

102  30  47 

9591 

JOO  50    3 

25;»5 

17 

a  Arietis 

W. 

73  20    2 

9689 

74  56  57 

9709 

76  33  34 

9715 

78    9  54 

2729 

Aldebaran 

W. 

42  43  49 

9651 

44  21  35 

9669 

45  59    6 

2674 

47  36  21 

2687  : 

Regulus 
Spica 

E. 

38  31  11 

9630 

36  52  57 

9649 

35  15    8 

2667 

a3  37  44 

2686 

E. 

92  31   13 

9606 

90  52  26 

9691 

89  14    0 

2636 

87  35  54 

2651 

18 

a  A  rietis 

W. 

86    6  53 

9801 

87  41  20 

9815 

89  15  29 

9899 

90  49  19 

2845 

Aldttbarnn 

W. 

55  38  23 

9750 

57  13  56 

9764 

58  49  11 

9777 

60  24     9 

2791 

Spica 

E. 

79  30  26 

9796 

77  54  21 

9741 

76  18  35 

9756 

74  43    9 

2771 

10 

a  Arietis 

W, 

98  33  43 

9917 

100    5  40 

9931 

101  37  19 

9946 

103    8  40 

2960 

Aldebarnii 

W. 

68  14  36 

9857 

69  47  50 

9869 

71  20  48 

9889 

72  53  30 

2b95 

Pollux 

W. 

23  59  20 

2845 

25  32  50 

9856 

27    6    5 

2868 

28  39    5 

98T9 

Spica 

E. 

06  50  48 

9843 

65  17  16 

9857 

m  44    2 

9871 

62  11     6 

2884 

Sun 

E. 

131  20  34 

3199 

129  54  24 

3914 

128  28  31 

3297 

127    2  54 

3241 

QO 

Aldebaran 

W. 

80  33    3 

2954 

82    4  13 

9965 

83  a5  10 

9976 

85    5  53 

2985 

Pollux 

W. 

36  20  30 

9935 

37  52    5 

9946 

39  23  26 

9955 

40  54  35 

2965 

XVI. 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

1^ 

o  g 

13 

Name  and  Direction 
of  Object. 

Midnight. 

P.L. 

of 

Dlff. 

3133 

XVh. 

106  5l'  30 

P.L. 

of 

Diff. 

3151 

XVIUh. 

P.L 
of 
Diff. 

XXlh. 

P.L. 

of 

Diflf. 

a  A  qui  lee 

W. 

105  24     J 

108  18  34 

3177 

109  45  11 

3903 

romalhaiit 

W. 

75  51  13 

3415 

77  37  26 

9415 

79  20  39 

9417 

81     3  50 

9419 

Jupiter 

w. 

m  4!)    0 

9385 

(>8  35  22 

2287 

70  21  40 

S991 

72    7  53 

9295 

o  Pegasi 

w. 

58    3  13 

3797 

59  37  45 

9780 

61   12  39 

9765 

62  47  ,53 

9753 

Pollux 

E. 

64  30  22 

9940 

62  42  54 

9943 

60  55  31 

2947 

59    8  13 

9951 

ReguliiB 

E. 

100  49  11 

9251 

99     I  59 

9954 

97  14  .52 

2958 

95  27  50 

9961 

13 

Fomaihaut 

W. 

89  38  3-i 

2442 

91  21     7 

9449 

93    3  32 

9456 

94  45  47 

9465 

Jupiter 

W. 

80  57  19 

9391 

82  42  48 

9398 

84  28    7 

9335 

86  13  16 

9349 

fx  Pegasi 

VV, 

70  47  21 

2717 

72  23  38 

9715 

73  59  58 

9714 

75  36  19 

9714 

a  Arietis 

W. 

27    9  24 

2724 

28  45  32 

9681 

30  22  37 

9648 

32    0  27 

9^1 

Pollux 

E. 

50  13  30 

2979 

48  26  59 

9285 

46  40  38 

9993 

44  54  28 

9300 

Uegulus 

E. 

86  34   17 

2987 

84  47  59 

9994 

83     1  51 

2301 

81  15  53 

9309 

14 

Fomallmut 

W. 

103  13  45 

2517 

104  54  34 

2530 

106  35    6 

9543 

108  15  19 

9559 

Jupiter 

W. 

94  56    6 

9386 

m  40    1 

9396 

98  23  41 

9407 

100    7    6 

9418 

a  Pegasi 

W, 

83  37  20 

ir;36 

85  J3  12 

9744 

86  48  53 

9753 

88  24  23 

9763 

a  Ai'ietis 

VV. 

40  16  33 

9553 

41  56  32 

S»49 

43  36  37 

9546 

45  16  46 

9546 

Pollux 

E. 

36    ()  44 

2347 

34  21  53 

9358 

32  37  18 

3369 

30  52  59 

9389 

ReguluK 

E. 

72  29     0 

9353 

70  44  18 

9363 

68  59  50 

2373 

67  15  37 

9384 

15 

Jupiter 

W. 

108  40    9 

8477 

110  21  54 

9491 

112    3  20 

2504 

113  44  28 

9517 

a  Pegasi 

VV. 

96  18  12 

9827 

97  52    5 

9843 

9J)  25  37 

9860 

100  58  47 

9877 

a  Arietis 

W. 

53  36  59 

2564 

55  16  43 

9571 

.56  56  18 

9579 

,58  35  42 

9587 

Pollux 

E. 

2i  16    4 

9453 

20  .*«  45 

9470 

18  51  50 

9489 

17  10  21 

9510 

Uegiilu.s 

E. 

58  38  42 

2446 

56  5()  13 

9459 

.55  14    2 

947^ 

.5:}  32  1 1 

9487   1 

Spira 

E. 

112  41  39 

2443 

110  59    6 

9455 

109  16  .50 

9468 

107  34  52 

9481   ! 

IG 

Jupiter 

VV. 

122    5  17 

2.-.89 

12.3  44  27 

9604 

1-25  23  16 

2690 

127     1  44 

9636! 

a  Pegasi 

VV. 

108  38  33 

2983 

no    9    8 

3005 

111  39  14 

3031 

113    8  48 

3057  1 

i 

tt  Arietis 

VV. 

m  4!)  32 

96:« 

68  27  34 

265J 

70    5  20 

9663 

71  42  49 

2675 

, 

Aklelmnui 

VV, 

:^>  10  28 

2612 

37  49    7 

2621 

39  27  34 

2630 

41     5  48 

9640 

i 

Regulus 

E. 

45     7  59 

2563 

43  28  13 

9579 

41  48  49 

2596 

40    9  48 

9613  ' 

1 

8  pica 

E. 

99    9  .38 

2548 

97  29  32 

9563 

95  49  4() 

2577 

94  10  19 

9599 

il7 

«  Ariclis 

W. 

79  45  55 

2743 

81  21  :» 

2757 

82  57    2 

9779 

84  32    7 

9786 

i 

Akiebaran 

VV. 

49  13  19 

9699 

50  50    0 

97J1 

.52  26  25 

2794 

54    2  a3 

9738 

1 

Regulus 

E, 

32    0  45 

9706 

30  24  13 

2726 

28  48    8 

9748 

27  12  32 

9770 

1 

Spira 

E. 

85  58    8 

2666 

84  20  42 

2681 

82  43  37 

9695 

81     6  51 

9711 

18 

a  Arietis 

W. 

92  22  49 

2859 

93  56    0 

2873 

95  28  53 

9888 

97     1  27 

9909 

Aide  ha  ran 

VV. 

61  .58  49 

2804 

63  33  12 

2818 

65    7  17 

9831 

66  41     5 

9844 

Spica 

E. 

73    8    3 

2765 

71  33  16 

2800 

69  58  48 

2815 

(^8  24  39 

9898 

19 

ct  Arietis 

VV. 

104  39  43 

2974 

105  10  28 

2988 

107  40  .56 

3002 

109  11     6 

3016 

AldelNiran 

W. 

74  25  .55 

2907 

75  58    5 

2920 

77  29  .59 

293J 

79     1  38 

9949 

Pollux 

VV. 

30  11  51 

2891 

31  44  22 

2901 

33  16  IV.) 

2912 

34  48  42 

9994 

Spica 

E. 

()0  38  27 

9898 

59    6    6 

9911 

.57  34     1 

2094 

56    2  12 

9937 

Sun 

E. 

125  37  3.3 

3*255 

124  12  29 

3968 

122  47  40 

3282 

121  23    7 

3995 

20 

Akiebaran 

W. 

86  36  24 

2996 

88    6  42 

3005 

89  36  48 

3014 

91     6  43 

3094 

Pollux 

W, 

42  25  31 

2975 

43  56  15 

9984 

45  26  48 

9993 

46  57    9 

3001 
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XVll. 


GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

—  J3 

PL. 

P.L. 

P.L. 

P.L. 

o| 

Xame  and  Direction 

Noon. 

of 

lUb. 

of 

Vlh 

of 

ixi». 

of 

80 

or  Object. 

Dlff. 

Dlff. 

Diff. 

Diff. 

Mars 

R. 

54  30  40 

9949 

52  59  23 

9969 

512^22 

3973 

49  57  3.5 

9985 

Vj  . 

(59  30  18 

3154 

08    3  14 

3167 

66  36  25 

3178 

65    9  49 

3189 

1 

Sun 

1,1 

1 19  58  50 

3307 

118  34  47 

ail  9 

117  10  58 

3331 

115  47  22 

3343 

21 

Al<lebnniii 

W. 

92  3(5  26 

3039 

94    5  59 

3040 

95  35  22 

3048 

97    4  35 

3056 

Pollux 

vv. 

48  27  20 

30M 

49  57  21 

3018 

51  27  12 

3095 

52  56  54 

3039 

Spica 
Mars 

E. 

42  27  15 

3039 

40  57  51 

3050 

39  28  40 

3060 

37  .59  41 

3070 

E. 

57  59  58 

3938 

50  34  34 

3946 

55    9  19 

3954 

53  44  14 

3961 

Sun 

E. 

108  52  31 

3393 

107  30    7 

3401 

106    7  52 

3409 

104  45  46 

3418 

22 

Aldelxirnii 

W. 

104  28  37 

3080 

105  57    4 

3090 

107  25  26 

a095 

108  53  42 

3098 

Pollux 

W. 

(50  2:{  27 

3059 

61  52  27 

3064 

6.3  21  21 

3067 

64  50  1 1 

3070 

Re^iiliis 
Spicn 

W. 

24  25    7 

3138 

25  52  31 

3134 

27  19  59 

3131 

28  47  31 

3198 

E. 

30  37  48 

3119 

2<)  10    2 

3199 

27  42  28 

3141 

26  15    8 

3153 

Mars 

E. 

40  40  47 

3291 

45  16  25 

3996 

43  52    9 

3300 

42  27  .58 

3304 

Antare9 

E. 

7G  18  1() 

306;i 

74  49  21 

3067 

73  20  31 

3071 

71  51  46 

3074 

Sun 

E. 

97  57  21 

3H9 

m  36    0 

3454 

95  14  44 

3458 

93  53  a3 

3469 

23 

Aldcbaniii 

W. 

IIG  J4    4 

31J1 

117  42    0 

3119 

1 19    9  55 

3113 

120  37  49 

3114 

Pollux 

W. 

72  13  35 

.1078 

73  42  11 

3079 

75  10  46 

3078 

76  39  22 

3078 

KcgiiluR 

W. 

30    5  5i> 

3116 

37  33  49 

3114 

3<)     1  42 

3111 

40  2J)  38 

3108 

Mars 

E. 

35  27  4!» 

aiI3 

34    3  52 

33i:) 

32  :I9  56 

3313 

31  16    0 

3319 

An  tares 

E. 

G4  28  51 

3081 

63    0  2-2 

3084 

61  31  53 

3065 

60    3  25 

3084 

Sun 

E. 

S7    8  2<) 

3471 

85  47  30 

3479 

84  26  35 

3471 

83    5  39 

3471 

24 

Pollux 

W. 

84    2  48 

:i066 

85  31  39 

306J 

87    0  34 

3058 

88  29  35 

3054 

Rcgulus 

W. 

47  50  h) 

:i089 

49  18  42 

3084 

50  47  II 

3079 

52  15  46 

3073 

An  tares 

E. 

52  40  43 

•MVt 

51    12    3 

3079 

49  43  19 

3068 

48  14  30 

3065 

Sun 

E. 

7G  20  :w 

3460 

74  59  2<) 

3455 

73  38  15 

3458 

72  16  57 

3446 

25 

Pollux 

W. 

95  5(i  14^ 

3094 

97  25  57 

3017 

98  55  49 

3009 

100  25  .50 

3001 

Kegulus 

VV. 

59  40  a3 

3040 

(il     9  56 

3039 

62  .39  29 

3094 

64    9  12 

3016 

Aiitaros 

E. 

40  49    0 

3039 

39  1!)  42 

3033 

37  50  10 

3096 

36  20  .30 

3091 

Son 

E. 

05  28  5.3 

3415 

64     6  51 

3408 

()2  44  46 

3400 

61  22  29 

3399 

^^ 

Polltix 

W. 

107  58  35 

9956 

10*)  29  43 

9946 

111     1     4 

2935 

1 12  ,32  38 

2y9:>  ' 

RcguliiH 

W. 

71  40  34 

9968 

73  11  27 

9958 

74  42  33 

9947 

76  13  .52 

£«>:«  ' 

Spica 

W. 

18    0  41 

3109 

19  28  40 

.1078 

20  57  16 

3059 

22  26  25 

Mi6   1 

Antares 

E. 

28  50    9 

9986 

27  19  3i) 

9981 

25  49    2 

9974 

24  18  17 

9J.CJ) 

Sun 

E. 

54  28  31 

:i34;i 

53    5    9 

icra 

51  41  .36 

3399 

50  17  50 

:t:ih) 

27 

Reguliis 

W. 

83  54     2 

9878 

85  2(J  49 

9866 

86  59  52 

9853 

88  33  1 1 

9841 

Spirn 

W. 

29  59  SO 

2994 

31  31     9 

9907 

a)    3  19 

9890 

34  35  51 

'Jlf.4 

Sun 

E. 

43  15  43 

3953 

4 1  50  3(> 

.1941 

40  25  15 

3998 

38  .59  39 

:wic 

28 

RogiiluH 

W. 

!NJ  23  5.3 

9776 

97  58  52 

9763 

99  34     8 

9750 

101     9  41 

9737 

Spira 

W. 

4  >  23  :\S 

9795 

43  58  12 

9780 

45  33    (i 

9766 

47    8  19 

T.:^ 

1 
1 

SU.N 

E. 

31  48    2 

3155 

30  20  59 

3144 

28  53  43 

3133 

27  2(J  1 1 

.1123 

29 

Regulus 

VV. 

109  II  47 

9679 

110  49    4 

9060 

1 12  26  .38 

9647 

114     4  21> 

26:15 

Spica 

VV. 

55    9  10 

9679 

56  4()  24 

9865 

58  2.3  51 

9651 

60     1  37 

96:« 

Sun 

E. 

20    0    0 

3066 

18  37  33 

3086 

17    9    6 

30A8 

15  40  42 

3097 

1 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

|. 
if 

P.L. 

P,L. 

r.L. 

r.L. 

Name  and  Direction 

Midniglit. 

of 

xvi». 

of 

XVIlIi' 

of 

XXIi«- 

of 

l« 

of  Object. 

Diff. 

Diir. 

Diff. 

3()I8 

Diff. 

20 

SnicA 
Mars 

E. 

48  27    3 

8996 

46  56  45 

3008 

45  26  U 

43  56  52 

3029 

K. 

<>3  43  27 

3199 

62  17  17 

3QJW 

60  51   19 

3930 

59  25  a3 

3229 

Sun 

K. 

114  24    0 

n:u>.i 

113    0  50 

ai6t 

1 1 1  37  52 

3374 

110  15    6 

:i:tH4 

21 

Aldebarnn 

W. 

1)8  a:?  39 

3063 

100    2  a5 

3069 

101  31  23 

9075 

103    0    3 

3080 

Pollux 

W. 

54  26  27 

3038 

55  55  5S 

3044 

57  25  11 

3050 

58  54  22 

3055 

Spicn 
Mars 

E  . 

3G  30  55 

3080 

35    2  21 

3089 

a3  33  58 

3099 

32    5  47 

3109 

E. 

52  19  17 

3969 

50  54  29 

3975 

49  29  48 

3961 

48    5  14 

3287 

Suw 

E. 

103  23  50 

3495 

I0>    2    2 

3431 

100  40  21 

3438 

99  18  48 

3114 

22 

AldeUimn 

W. 

no  21  54 

3103 

111  50     1 

3105 

113  18    5 

3107 

114  46    6 

3110 

Pollux 

W. 

G6  18  57 

3073 

67  47  40 

3075 

69  16  20 

3077 

70  44  58 

3078 

Regulus 

W. 

30  15    7 

3195 

31  42  46 

3193 

a3  10  28 

3191 

34  38  12 

3119 

Spica 
Mars 

E. 

24  48    2 

3166 

23  21   12 

3181 

21  54  40 

3198 

20  28  28 

3216 

E. 

41    3  51 

3306 

39  39  47 

3309 

38  15  46 

3311 

36  51  47 

3313 

Antarcs 

E. 

70  23    5 

3078 

68  54  28 

3079 

67  25  5:3 

3089 

05  57  21 

3083 

Suw 

E. 

92  32  26 

3461 

91  11  22 

3467 

89  50  21 

3470 

88  29  23 

3471 

23 

Aldebarnn 

W. 

122    5  42 

3114 

123  a3  a5 

3113 

125     1  29 

3119 

126  29  24 

31 II 

Pollux 

W. 

78    7  59 

3077 

79  36  37 

3074 

81     5  18 

3073 

82  34     1 

30C9 

Regulus 

W. 

41  57  38 

3105 

43  25  41 

3101 

44  53  49 

3098 

46  22     1 

3093 

Mar. 

E. 

29  52    2 

3311 

28  28    3 

3308 

27    4     1 

3306 

25  39  57 

3.'»4 

Antarcs 

E. 

58  34  56 

3083 

57    6  26 

3089 

55  37  54 

3080 

54    9  20 

3078 

Son 

E. 

81  44  43 

3470 

80  23  45 

3469 

79    2  46 

3466 

77  41  44 

3463 

21 

Pollux 

W. 

89  58  41 

3048 

91  27  54 

3043 

92  57  13 

3037 

94  26  40 

3Utl 

Regulus 

W. 

53  44  28 

3068 

55  13  17 

3061 

56  42  14 

3055 

58  11   19 

.10-17 

Antares 

E. 

46  45  37 

3060 

45  16  39 

3055 

43  47  34 

sa-vo 

42  18  23 

3045 

Sun 

E. 

70  55  33 

3441 

69  34    3 

3436 

68  12  27 

3430 

m  50  44 

34'J:i 

25 

Pollux 

W. 

101  56    1 

9993 

ia3  26  23 

99es 

104  56  55 

2975 

106  27  39 

296.^ 

Regulus 

W. 

65  39    5 

3006 

67    9  10 

9997 

68  3i)  2(; 

2988 

70    9  54 

2078 

Antarcs 

E. 

34  .50  43 

3014 

23  20  47 

3007 

31  50  43 

3000 

30  20  30 

9993 

Sun 

E. 

60    0    3 

3383 

58  37  26 

3373 

57  14  ;«) 

3.104 

55  51  41 

:k<53 

iiO 

Pollux 

VV. 

114    4  25 

9914 

115  36  26 

9909 

117    8  42 

2891 

118  41    12 

2880 

Regulus 
Spica 

W. 

77  45  25 

9995 

79  17  12 

9913 

80  49  14 

9902 

82  21  30 

2890 

W. 

23  56    6 

3003 

25  26  15 

9981 

26  56  52 

2961 

28  27  54 

2949 

Antares 

E. 

22  47  26 

9965 

21  16  29 

9969 

19  45  29 

1961 

18  14  27 

2H62 

Sun 

E. 

48  5:3  52 

3300 

47  29  40 

3988 

46    5  15 

3276 

44  40  :r» 

:«fir» 

27 

Regulus 

W. 

90    6  46 

9898 

91  40  38 

9815 

93  14  46 

2802 

94  49  11 

««. 

Spica 

W. 

36    8  43 

9858 

37  41  56 

9849 

39  15  30 

2896 

40  49  24 

2811 

Sun 

E. 

37  a3  49 

3904 

36    7  44 

3191 

31  41  24 

3179 

a^  14  50 

3168 

28 

Regulus 

W. 

102  45  32 

9794 

104  21  40 

9711 

105  58    5 

2698 

107  34  47 

2685 

Spicn 

W. 

48  43  52 

9736 

50  19  44 

9791 

51  55  56 

2707 

5:3  32  27 

9693 

Sun 

E. 

25  58  32 

3114 

24  30  39 

3105 

23    2  35 

3097 

21  34  22 

3090 

29 

Regulus 

W. 

115  42  37 

9693 

117  21     1 

9610 

118  59  42 

9599 

120  38  39 

9586 

Spica 

W. 

61  39  41 

9694 

(«  18    3 

9011 

64  56  43 

2598 

(j6  35  41 

9585 

Son 

E. 

14  12  29 

3114 

12  44  37 

3144 

11  17  21 

3193 

9  51     3 

3967 
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JANUABT. 


FEBRUABT. 


Ancenaion. 

Var.  of 
B.A. 
fori 
Hoar. 

ffooiit 

Noon. 

b    ni     a 

a 

20    7  17.87 

+  5.151 

20    9    1.65 

3.474 

20  10    3.54 

-1-  1.663 

20  10  20.56 

-0.964 

20    9  50.27 

8.«79 

20    8  31.21 

-  4.319 

20    0  23.13 

6.346 

20    3  27.31 

8.S84 

19  59  40.88 

10.051 

19  55  26.85 

11.568 

10  50  34.17 

-JQ.16I 

19  45  17.37 

13^70 

19  39  46.16 

13.957 

19  34  10.83 

13.915 

19  28  41.49 

13.463 

19  23  27.51 

-19.644 

19  18  36.90 

11.596 

19  14  16.06 

10.177 

1910  29.68 

8668 

19    7  20.76 

7.066 

19    4  50.79 

-5.431 

19    3    0.02 

3.806 

19    1  47.76 

9.996 

19    1  12.57 

-  0.719 

19    1  12.57 

-f  0.703 

19    1  45.58 

+  9.031 

19    2  49.27 

3.961 

19    4  21.33 

4.395 

19    6  19.46 

5.434 

19    8  41.45 

6.:«4 

19  II  2,').22 

+  7.950 

19  14  28.85 

+  8.040 

Apparent 
Declination. 


Noon. 


-20  39  7.7 
20  18  5.4 
19  58  3.4 
19  39  20.7 
19  22  16.0 

-19  7  5.8 
18  54  4.2 
18  43  21.4 
18  35  2,7 
18  29  9.1 

-18  25  36.7 
18  24  17.2 
18  24  59.6 
18  27  30.5 
18  31  3.J.9 

-18  37  2.0 
18  43  3.5.7 
18  51    4.6 

18  59  18.1 

19  8    5.7 


Var.  of 
Dool. 
fori 
Hoar. 


Noon. 


-1^53.58 
51.47 
48.5G 
44.86 
40.49 

4-35.33 
99.73 
93.80 
17.75 
11.77 

+  6.09 

+  0.69 

-  4.19 

8.35 

19.00 

-J5.08 
17.63 
19.71 
91.34 
93  56 


-19  17  18  0  -93.40 
19  26  46.21  93.89 
19  36  21.9'  94  04 
19  45  57.3  j     93.86 

19  55  24.8'     93.38 

-20    4  37.3  I  -22.69 

20  13  28.4  1    91.59 
20  2151.8-    90.39 

I      18.82 
I      17.19 


20  29  41.9 
20  36  53.0 


-20  43  22.3    -13.94 
-20  49    3.8  ,  -13.19 


Meridian 
Paimge. 


li  in 
1  23.8 
121.5 
1  18.6 
1  14.9 
1  10.4 

1  5.2 
0  59.1 
0  52.2 
0  44.6 
0  36.4 

0  27.0 

0  18.4 
(  0    9.0 

2.J  50.2 
2341.1 

23  32.3 
23  24.0 
23  16  4 
23  9.3 
23    2.8 

22  57.0 
22  51.9 
22  47.4 
22  43.4 
22  40.0 

22  37.0 
22.34.0 
22  32.0 
22  31.0 
22  20.8 

22  28.9 
22  2(^.3 


Day  of  the  Month. 


Semidiameter 
Hor.  Parallax 


Ist. 

«th. 

nth. 

lOth. 

9l8t. 

'iOth. 

3!8 
10.0 

4.4 
11.6 

4.9 
13.0 

13.2 

47 
12.3 

11.1 

Aacenaion. 

Var.  of 
B.A. 
fori 
Hoar. 

Noon. 

Noon. 

h    m     a 

a 

19  14  28.85 

+  8.040 

19  17  50.56 

8.758 

19  21  28.70 

9.410 

19  25  21.78 

10.003 

19  29  28.43 

10.543 

19  33  47.43 

+11.034 

19  38  17.68 

11.480 

19  42  58.14 

11.886 

19  47  47.90 

19.956 

19  52  46.15 

19.593 

19  5752.13 

+19.901 

20    3    5.17 

13.189 

20    8  24.67 

13.439 

20  13  50.07 

13  674 

20  19  20.87 

13.889 

20  24  56.61 

+14.086 

20  30  36.90 

14.969 

20  36  21.40 

14.437 

20  42   9.77 

14.591 

20  48    1.71 

14.734 

20  53  56.95 

+14.867 

20  59  55.26 

14.991 

21    5  56.44 

15106 

21  12    0.31 

15.915 

21  18    6.71 

15.317 

21  24  15.50 

+15.415 

21  30  26.57 

15.507 

21  .36  39.81 

15.596 

21  42  55.15 

15.689 

21  49  12.52 

15.765 

21  55  31.87 

4-15.847 

22    1  53.18 

-H5.938 

Apparent 
>eclinatlon. 


Noon. 


-20  49  3.8 
20  53  54.1 

20  57  49.9 

21  0  48.2 
21    2  46.3 

-21  3  41.7 
21  3  32.4 
21  2  16.5 
20  59  52.3 
20  56  18.5 

-20  51  33.5 
20  45  36.5 
20  38  26.6 
20  30  2.7 
20  20  24.1 

-20  9  30.2 
19  57  20.7 
19  43  54.9 
19  29  12.2 
19  13  12.6 

-18  55  55.8 
18  37  21.4 
18  17  29.3 
17  56  19.2 
17  33  51.1 

-17  10    4.9 

16  45    0.6 

16  18  38.2 

15  50  57.6 

15  21  59.0' 

I 

-14  51  42.4 

-14  20    7.8 


Var.  of 
Deel. 
fori 
Honr. 


Noon. 


-13.19 
10.90 
8.65 
6.19 
3.63 

-  0.97 

+  1.77 

4.58 

7.45 

10.38 

+  13.37 
16.39 
10.44 
99.54 
95.67 

+98.81 
31.98 
35.18 
38.38 
41.59 

•f44.81 
48.05 
51.30 
54.55 
57.80 

+61.05 
64.31 
67.56 
70.89 
74.07 

+77.39 
+80.56 


MerldinD 
Pajimi^p. 


h  1 
22  28.3 
22  28.0 
22  27.9 
22  28.1 
22  28.4 

22  29.0 
22  29.7 
22  30.6 
22  31.6 
22 ,32.: 

22  34.0 
22  35.4 
22  36.9 
22  38.4 
22  40.1 

22  41.8 
22  4.3.6 
22  4.').! 
22  47.4 
22  49.4 

22  51.4 
22  53.5 
22  55.6 

22  57.8 ! 

23  0.0 1 


2.2 
4.5 
0.8 
9.2 


23  11.6 

23  14.0 
23  16.4 


Day  of  the  Month. 


3.8    Semidiameter. 
lO.OlHor.  Parallax. 


ftth. 


3.4 

9.1 


10th.   15th.  20th.  25lh 


3.2 

8.4 


3.0 
7.9 


2.8 
7.4 


2.7 
7.1 


KOTK.--The  aign  +  indicates  north  dcclin.ationa;  the  sien  ^  indicatos  south  declinations. 
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ORBENWIOH  MEAN  TIME. 

MAHCH. 

APRIL. 

^ 

Ascension. 

Var.  of 
R.A. 
fori 
Honr. 

Apparent 
Deolfnation. 

Var.  of 
Deol. 
fori 
Honr. 

Meridian 
PansAico. 

4m 

Aflcension. 

Var.  of 
a  A. 
fori 
Honr. 

Apparent 
Declination. 

Var.  of 
Decl. 
fori 
Honr. 

Meridian 
PftMsgA.  I 

1 

Noon. 

+1, 

wn. 

yooH. 

Noon. 
+  70.89 

ir  lir 

23    9.2 

0 

i 

1 

Noon. 

Nomi. 

Noon, 

Noon. 

1 

h    ni     s 
2142  55.15 

H 

S.689 

-15  50' 57.6 

h    in     8 
1  15    3.15 

8 

+18.968 

0             /             M 

+  8    2  21.5 

+140.48 

h    11.    1 
0  .36.9 

2 

21  49  12.52 

15.765 

15  21  50.0 

74.07 

23  11.6 

2 

1  22  20..'»2 

18.173 

8  58  12.4 

138.68 

0  40.3 

3 

21  65  31.87 

15.847 

14  51  42.4 

77.39 

23  14.0 

3 

1  29  3r).08 

18.033 

9  53  1.3.5 

136.39 

0  43.f. 

4 

22    153.18 

15.938 

U^iO    7.8 

80.56 

23  10.4 

4 

1  36  45.71 

17.844 

10  47  11.0 

133.39 

0  46.8 

5 

22   8  10.42 

16.009 

13  47  15.5 

83.80 

23  18.9 

5 

143  51.20 

17.004 

11  39  51.4 

199.89 

0  49.9 

6 

22  14  41.61 

-1-16.000 

-13  13    5,7 

+  87.09 

2321.4 

6 

1  50  50.28 

+17.310 

+12  31    1.5 

+125  86 

0  53.0 

7 

22  21    8.75 

16.179 

12  37  38.5 

90^ 

23  24.0 

7 

1  57  41.67 

16.969 

13  20  28.8 

191.33 

0  55.9 

8 

22  27  37.87 

16.255 

12    0  54.3 

93.44 

23  26.6 

8 

2    4  24.05 

16.560 

14    8    1.6 

116.33 

0  58.7  ' 

9 

22  34    9.01 

16.340 

1 1  22  53.4 

96.63 

23  29.2 

9 

2  10  56.13 

16.104 

14  53  29.2 

110.91 

1     1.3 

10 

22  40  42.20 

16  497 

10  43  36.2 

99.80 

23  31.8 

10 

2  17  16.65 

15.597 

15  36  42.4 

105.13 

1    3.7 

II 

22  47  17.52 

+16.515 

-10    3    3.4 

+109.94 

23  34.5 

11 

2  23  24.39 

+15.040 

+  16  17  33.2 

+  99.05 

1    5.8 

12 

22  53  55.04 

16.610 

9  21  15.5 

106.06 

23  37.2 

12 

2  29  18.21 

14.437 

16  55  54.9 

99.79 

1    7.8 

13 

23    0  34.83 

16.706         8  38  13.0 

109.14 

23  40.0 

13 

2  34  57.01 

13.790 

17  31  42.1 

86.19 

1    9.5 

14 

23    7  16.97 

16.806 

7  53  57.0 

119.19 

23  42.8 

14 

2  40  19.78 

13.101 

18    4  50.6 

79.50 

1  10.9 

15 

23  14    1.54 

16.909 

7    8  28.4 

115.18 

23  45.6 

15 

2  45  25.56 

19.375 

18  35  17.2 

79.70 

1  12.0 

16 

23  20  48.64 

-I-17.0I6 

-  6  21  48.6 

+118.19 

23  48.5 

16 

2  50  13.50 

+11.615 

+19    2  59.8 

+  65.83 

1  12.9 

17 

23  27  38.35 

17.197 
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GREENWICH  MEAN  TIME. 
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-18    7  59.0 

-15.77 

21    2.1 

21 

19    8  11.08 

+  11.196 

-19  46  54.8 

+  6.39 

21 

4.2 

22 

17    8  11.51       d.l97 

18  14  17.9 

15.80 

21     1.5 

22 

19  12  40.37 

11.949 

19  44    8.7 

7.53 

21 

4.7 

23 

17  1130.25'     8.360 

18  20  36.8 

15.76 

21    0.9 

23 

19  17  10.70      11.964 

19  40  53.3 

8.75 

21 

5.3 

24 

17  14  52.82       8.519 

18  26  54.0 

15.66 

21    0.4 

24 

19  2141.99      11.323 

19  37    8.4 

9.99 

21 

5.9 

25 

17  18  19.14  1      86TJ 

18  33   8.0 

15.50 

20  59.9 

25 

1926  14.19      11359 

19  32  5,3.7 

11.24 

21 

6.5 

26 

i 
17  2149.09     -f8.K2 

-18  39  17.2 

-15.27 

20  59.5 

26 

19  30  47.22    +11.39J 

-19  28    9.0 

+12.50 

21 

7.1 

27 

17  25  22.55'      8.966 

18  45  20.3 

14.98 

20  59.2 

27 

19  35  21.03 

11.493 

19  22  54.0 

13.76 

21 

7.8 

28 

17  28  59.40       9.105 

18  51  15.7 

14  63 

20  58.9 

28 

19  39  55.53 

11.451 

19  17    8.6 

15.03 

21 

8.4 

29 

17  32  39.53       9  239 

18  57    2.2 

14.33 

20  58.7 

29 

19  44  30.66 

11.476 

19  10  52.6 

16.31 

21 

9.1 

30 

17  36  22.8)'      9.369 

19    2  38.4 

13.77 

20  58.5 

30 

19  49    6.36 

11.498 

19    4    5.9 

17.59 

21 

9.8 

31 

17  40    9.19     +9.494 

-19    8    2.9 

-13.96 

20  58.3 

31 

19  53  42.56 

+11.518 

-18  56  48.3 

+16.68 

21 

10.5 

32 

17  43  58.51 

+9.615 

-19  13  14.5 

-12.70 

20  58.2 

Ittth.'sist. 

1 

32 

19  58  19.18 

+11.535 

-18  48  59.8 

+20.16 

21 

11.2 

Day  of  the  Monti 

\i. 

l8t. 

«th. 

11th. 

Itttl 

i.  3l8t.  *J 

Day  of  the  Month. 

5th. 

lOth. 

15th. 

12.4 
12.8 

20lh. 

ii':7 

12.1 

i5th. 

ll!l 
11.5 

Semidiameter  .  . 
Hor.  Parallax    .  . 

23.5 'aCe 

24.3  22.4 

1 

19:9 
20.6 

18':^ 

19.( 

1  17:0  1 
)  17.6  1 

5:9|i4:8 

6.4  15.4 

Sei 
Ho 

nidiameter 

r.  Parallax 

.    13:9 
.    14.4 

13:1 
13.6 

KOTB.— The  sign  +  indicates  north  deolinaUons; 
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GREEN  WIOH  MEAN  TIME. 

MARCH. 

APRIL. 

1 

Aaoeiiftion. 

Var.of 
R.A. 
fori 
Hoar. 

Noon. 

Apparent 
DeoliuaUoD. 

Var.of 
Dec), 
fori 

Hoar. 

Meridian 
Pa««^;e. 

% 

1 

Aacendon. 

Var.of 
B.A. 
fori 
Hoar. 

Apparent 
Declination. 

Var.of 
Deol. 
fori 

Hoar. 

Meridian 
Passage. 

Noon. 

iYoo»». 

Noon. 

Novn. 

Noon. 

Nwm. 

Noon. 

h    ni     8 
19  44.30.66 

B 

+11.476 

O         i         If 

-19  10  52.6 

It 
+16.31 

h    III 
21    9.1 

1 

h    ni     8 
22   7   8.64 

8 

+11.316 

Oil* 

-1 1  54  25.2 

+59.00 

h    m 
2129.5 

2 

19  49    6.36 

11.498 

19    4    5.9 

17.59 

21    9.8 

2 

22  1140.00 

11.997 

1 1  33  26.7 

59.88 

21  30.0 

3 

19  53  42.5(> 

11.518 

18  56  48.3 

18.88 

21  10.5 

3 

2216  10.91 

11.978 

11  12   7.3 

53.74 

21  30.6 

4 

19  58  19.18 

11.535 

18  48  59.8 

90.16 

21  11.2 

4 

22  20  4I..37 

11.900 

10  50  27.7 

54.57 

21  31.1 

5 

20   2  50.17 

11.549 

18  40  40.3 

91.45 

21  11.9 

5 

22  25  11.37 

11.941 

10  28  28.4 

55.38 

21  31.7 

6 

20    7  33.49 

+11.560 

-18  31  50.1 

+99.73 

21  12.6 

6 

22  29  40.92 

+11.999 

-10  6  10.0 

+56.16 

21  32.2 

7 

20  12  11.05 

11.569 

18  22  29.2 

94.01 

21  13.2 

7 

22  34  10.01 

11.903 

9  43  33.1 

56.99 

21  32.8 

8 

20  16  48.80 

11.575 

18  12  37.8 

95.98 

21  13.9 

8 

22  38  38.65 

11.184 

9  20  38.3 

57.65 

21  33.3 

9 

20  21  26.70 

11.580 

18   2  16.0 

96.54 

21  14.5 

9 

22  43   6.85 

11.106 

8  57  26.3 

58.35 

21  33.8 

10 

20  26   4.66 

iij»a 

17  5123.9 

97.80 

21  15.2 

10 

22  47  34.62 

11.148 

8  33  57.7 

59.03 

21  34.3 

11 

20  30  42.66 

+11.5«3 

-17  40    1.7 

+99.05 

21  15.9 

11 

22  52    1.96 

+11.131 

-  8  10  13.1 

+59.68 

21  34.9 

12 

20  35  20.65 

11J»1 

17  28   9.6 

90.99 

21  16.6 

12 

22  56  28.90 

11.114 

7  46  13.0 

60.31 

21  35.4 

13 

20  39  58.58 

11.578 

17  15  47.7 

31.59 

21  17.2 

13 

23    0  55.43 

11.096 

7  2158.2 

60.91 

21  35.9 

14 

20  44  36.40 

11.573 

17   2  56.5 

39.74 

21  17.9 

14 

23   5  21.59 

11.069 

6  57  29.2 

61.49 

21  36.4 

15 

20  49  14.09 

11.667 

16  49  36.2 

33.95 

21  18.6 

15 

23   9  47.38 

11.068 

6  32  46.7 

69.04 

2136.9 

16 

20  53  51.60 

+11.559 

-16  35  47.0 

+35.14 

21  19.3 

16 

23  14  12.84 

+11.054 

-  6   7  61.4 

+4S.57 

21  37.3 

17 

20  58  28.91 

11.550 

16  21  29.3 

33.39 

21  20.0 

17 

23  18  37.98 

11.041 

5  42  43.7 

63.07 

21  37.8 

18 

21    3    5.97 

11.539 

16    6  43.5 

37.49 

21  20.7 

18 

23  23   2.83 

11.099 

5  17  24.3 

63.54 

21  38.2 

19 

21    7  42.77 

11.588 

15  51  29.8 

38.64 

2121.3 

19 

23  27  27.40 

11.018 

4  51  53.8 

63.90 

21  38.7 

80 

21  12  19.28 

11.515 

15  35  48.7 

39.78 

21  22.0 

20 

23  31  51.73 

11.009 

4  26  12.9 

64.41 

21  39.1 

21 

21  16  55.48 

+11.509 

-15  19  40.5 

+40.90 

2122.6 

21 

23  36  15.84 

+11.001 

-  4    0  22.2 

+64.61 

21  39.6 

22 

21  21  31.35 

11.487 

15    3    5.6 

49.00 

21  23.3 

22 

23  40  39.78 

10.S04 

3  34  22.2 

65.18 

21  40.0 

23 

21  26   6.87 

11.473 

14  46   4.5 

43.09 

21  23.9 

23 

23  45   3.54 

10.068 

3    8  13.6 

65.63 

21  40.5 

24 

21  30  42.02 

11.456 

14  28  37.4 

44.16 

21  24.6 

24 

23  49  27.17 

10.983 

2  41  57.1 

65.85 

2141.0 

25 

21  35  16.79 

11.440 

14  10  44.9 

45.91 

21  25.2 

25 

23  53  50.69 

10.979 

2  15  33.1 

66.14 

21  41.5 

26 

21  39  51.16 

+11.484 

-13  52  27.5 

+46.94 

21  25.9 

26 

23  58  14.13 

+10.976 

-  1  49   2.4 

466.41 

21  42.0 

27 

21  44  25.14 

11.407 

13  33  45.6 

47.95 

21  26.5 

27 

0   2  37.53 

10.974 

122  25.5 

66.65 

21  42.5 

28 

2148  58.71 

11.390 

13  14  39.6 

48.94 

21  27.1 

28 

0    7    0.91 

10.974 

0  55  43.1 

66.87 

21  42.9 

29 

21  53  31.86 

11.373 

12  55  10.0 

49.91 

21  27.7 

29 

0  1 1  24.30 

10.975 

0  28  55.8 

67.06 

21  43.3 

30 

21  58   4.57 

11.354 

12  35  17.4 

50.16 

21  28.3 

30 

0  15  47.74 

io.9n 

-  0    2   4.4 

67.39 

21  43.7 

31 

22   2  36.83 

+11.335 

-12  15   2.3 

+51.09 

2128.9 

31 

020  11.24 

+10.960 

+  0  24  50.5 

+67.36 

21  44.1 

32 

22   7   8.64 

+11.316 

-11  54  25.2 

+59.00 

21  2<).5 

32 

0  24  34.83 

+10.965 

+  0  51  48.2 

+67.46 

21  44.6 

Day  of  the  Month. 

2d. 

7th. 

12th. 

17th. 

32d. 

97th. 

Day  of  the  Honth. 

Ist. 

«th. 

nth.  ] 

16th. 

Slat. 

26th. 

Seroidiameter   .  . 
Uor.  Parallax    .  . 

id!6 

11.0 

10.1 
10.5 

9.7 
10.0 

9:3 
9.6 

8.9 
9.3 

8.6 
8.9 

Semidiameter   .  . 
Hor.  Parallax    .  . 

^'.3 
8.6 

^:o 

8.3 

7:8 
8.0 

^:5 

7.8 

7.3 
7.6 

7:1 
7.4 

The  aign + prefixed  to  the  hoarly  change  of  decUnation  indioates  that  north  declinations  a 

loath  deoUnatioiiabMneaahig. 
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GREENWICH  MEAN  TIME. 

MAT. 

JUNE. 

§ 

1 

Ascension. 

Var.of 
B.A. 
fori 

Honr. 

Apparent 
Declination. 

Var.of 
Docl. 
fori 

Honr. 

Bleridlan 
Passage. 

5 

1 

o 

1 

Ascension. 

Var.of 
K.A. 
fori 

Hour. 

Apparent 
Declination. 

Var.of 
Decl. 
fori 

Hour. 

Meridian 
Passage. 

Noon. 

• 
Noon. 

Noon. 

Noon. 

Noon. 

N007l. 

Noon. 

Noon. 

h    ni     s 
0  20  11.24 

B 

+10.960 

+  0  24'.'>o'.5 

It 
+67.35 

h    m 
2144.1 

1 

h    m     s 
2  39  .38.06 

s 
+11.7*6 

+  13  47  20!7 

+57.58 

h    m 
22    1.6 

2 

0  24  34.83 

10.985 

0  51  48.2 

67.46 

21  44.6 

2 

2  44  19.72 

11.757 

14  10  13.4 

56.80 

22    2.4 

3 

0  28  58.55 

10.991 

I  18  48.2 

67.54 

21  45.1 

3 

2  49    2.39 

11.800 

14  32  47.2 

66.00 

22    3.2 

4 

0  33  22.42 

10.998 

1  45  49.8 

67.59 

21  45.5 

4 

2  53  46.10 

11.843 

14  55    1.4 

65.17 

22    4.0 

5 

0  37  46.48 

11.007 

2  12  52.2 

67.61 

21  46.0 

5 

2  58  30.85 

11.887 

15  16  55.3 

54.31 

22    4.8 

C 

0  42  10.75 

+11.016 

+  2  39  54.8 

+67.60 

21  46.5 

6 

3    3  16.66 

+11.931 

+15  38  28,2 

+«3.49 

22    5.6 

7 

0  46  35.26 

11.086 

3    6  56.9 

67.56 

21  47.0 

•  7 

3    8    3.53 

11.975 

15  59  39.2 

59.50 

22    6.5 

8 

0  51    0.04 

11.038 

3  33  57.8 

67.50 

21  47.4 

8 

3  12  51.48 

19.080 

16  20  27.8 

51.54 

22    7.4 

9 

0  55  25.12 

11.058 

4    0  56.9 

67.49 

21  47.9 

9 

3  17  40.51 

19.066 

16  40  53.1 

50.56 

22    8  3 

10 

0  59  50.53 

11.066 

4  27  53.6 

67.30 

21  48.4 

10 

3  22  30.64 

12.119 

17    054.6 

49.56 

22    9.2 

11 

1    4  16.31 

+11.083 

+  4  54  46.9 

+67.15 

21  48.9 

11 

3  27  21.87 

+19.158 

+  17  20  31.6 

+48.59 

22  10. 1 

12 

1    8  42.48 

11.099 

5  21  36.4 

66.97 

21  49.4 

12 

3  32  14.21 

19.904 

17  39  43.3 

47.45 

22  11.0 

13 

I  13    9.08 

11.118 

5  48  21.3 

66.76 

21  49.9 

13 

3  37   7.65 

12.250 

17  58  29.2 

46.36 

22  12.0 

14 

1  17  36.14 

11.138 

6  15    0.9 

66.53 

21  50.4 

14 

3  42   2.19 

19.296 

18  16  48.4 

45.93 

22  13.0 

15 

122   3.69 

11.159 

6  4134.6 

66.27 

21  50.9 

15 

3  46  67.84 

12.342 

18  34  40.3 

44.08 

22  14.0 

16 

1  26  31.76 

+11.181 

+  78    1.8 

+65.99 

21  51.4 

16 

3  51  54.59 

+12.388 

+18  52    4.3 

449.91 

22  15.0 

17 

1  31    0.39 

11.995 

7  34  21.8 

65.68 

21  51.9 

17 

3  56  52.45 

12.434 

19   8  59.8 

41.71 

22  16.1 

18 

1  35  29.60 

11.230 

8    0  34.1 

65  34 

21  52.5 

18 

4    1  51.40 

12.479 

19  25  26.1 

40.48 

22  17.1 

19 

1  39  59.43 

11.857 

8  26  .37.7 

64.96 

21  53.0 

19 

4    6  51.43 

19.594 

19  4122.5 

39.29 

22  18.2 

20 

1  44  29.92 

11.985 

8  52  32.0 

64.56 

21  53.6 

20 

4  1 1  52.56 

19.569 

19  56  48.5 

37.94 

22  19.3 

21 

1  49    1.10 

+11.314 

+  9  18  16.6 

+64.13 

21  54.2 

21 

4  16  54.76 

+  19.614 

+20  1 1  43.5 

+36.64 

22  20.4 

22 

153  33.01 

11.345 

9  43  50.5 

63.68 

21  54.8 

22 

4  2158.02 

12.658 

20  26    6.8 

35.31 

2221.5 

23 

I  58    5.67 

11.377 

10    9  13.3 

63  21 

21  55.4 

23 

4  27    2.32 

19.701 

20  39  57.8 

33.95 

22  22.7 

24 

2    2  39.10 

11.410 

10  .34  24.2 

69  70 

21  56.0 

24 

4  32   7.64 

12.743 

20  53  16.1 

39.57 

22  23.8 

25 

2    7  13.35 

11.445 

10  59  22.5 

69.16 

21  56.6 

25 

4  37  13.95 

12.784 

21    6    1.1 

31.17 

22  25.0 

26 

2  1 1  48.44 

+11.480 

+  1124    7.6 

+61.59 

21  57.3 

26 

4  42  21.24 

+12.824 

+21  18  12.1 

+^.75 

22  26.2 

27 

2  10  24.40 

lll517 

1 1  48  38.8 

60  99 

21  58.0 

27 

4  47  29.48 

12.863 

21  29  48.7 

98.30 

22  27.4 

28 

2  21     1.25 

11.554 

12  12  55.2 

60.37 

21  58.7 

28 

4  52  38.66 

12.901 

21  40  50.2 

96.83 

22  28.6 

29 

2  25  39.02 

11.593 

12  36  56.3 

59.72 

21  59.4 

29 

4  57  48.73 

12.937 

21  51  16.2 

95.34 

22  29.8 

30 

2  30  17.73 

11.633 

13    041.4 

69.04 

22    0.1 

30 

5    2  59.66 

12.972 

22    1    6.2 

93.83 

22  31.0 

31 

2  34  57.41 

+11.674 

+  13  24    9.8 

+58.32 

22    0.8 

31 

5    8  11.41 

+13.006 

+•22  10  19.8 

+99.30 

22  32.3 

32 

2  39  38.06 

+11.715 

+13  47  20.7 

+57.58 

22    1.6 

32 

5  13  23.94 

+13.038 

+22  18  56.4 

+90.75 

22  33.6 

Dnyof  the  Month. 

1st. 

6.9 
7.2 

«th. 

6.7 
7.0 

nth. 

6;6 

6.8 

letl 
6.( 

1.  91st.  2 

I  6:3 

)    6.5 

0th. 

(ii2 
6.4 

81st 

Day  of  the  Month. 

6th 

10th. 

15th. 

20th. 

26Ui. 

SOtb. 

Sei 
Ho 

nidiameter   .  . 
r.  Parallax    .  . 

6:o 

6.2 

Sei 
He 

nidiameter    .  . 
r.  Parallax    .  . 

d:< 

6.1 

)  5:8 

6.0 

5:7 
5.9 

5.6 

5.8 

6:5 
6.7 

5.6 

KoTR.— Th 

D  sign  +  indicates  north  declinations: 

the  sign  —  indicates  south  declinations. 

" 

..1. 

— — 

""■" 

""■■■ 
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GREENWICH  MEAN  TIME. 


JULY. 


Apparent 

KiKht 
Asceusion. 


Noon. 


Var.of 
R.A. 
fori 
Hoar. 


ffoon. 


I  8 

'  4-13.006 


h  ni  8 
5  8  11.41 
5  I3'^:).94 
5  18  37.21 
5  23  51.18 
5  29  5.80 

5  34  21.03 
5  39  36.82 
5  44  53.12 
5  50  9.88 

5  55  27.04 

6  0  44.56 
6  6  2.38 
6  1 1  20.45 
6  16:^8.72 
6  21  57.13 

6  27  15.63 
6  32  34.18 
6  37  52.71 
6  43  11.19 
6  48  29.54 

6  53  47.72 

6  59    5.69 

7  4  23.39 
7  9  40.78 
7  14  57.81       13.901 


13.038 
13.068 
13.096 
13.123 

4-13.146 
13.168 
13.189 
13.S07 
13.993 

+13.937 
13.948 
13.957 
13.964 
13.969 

+13.972 
13.973 
13.S71 
13.967 
13.961 

+13.953 
13.943 
13.931 
13.217 


7  20  14.42 
7  25  30.58 
7  30  46.23 
7  36  1.34 
7  41  15.85 

7  46  29.72 
7  51  42.921 


+  13.183 
13.163 
13.141 
13.117 
13.091 

+13.064 
+13.035 


Appareut 
DeoUnation . 

Noon. 

+22l0l9r8 

22  18  56.4 

22  26  55.6 

22  34  17.0 

22  41    0.2 

+22  47    6.0 

22  52  30.9 

22  57  17.7 

23    125.1 

23    4  52.8 

+2»    7  40.4 

23    9  48.0 

23  11  15.4 

23  12   2.4 

23  12    8.8 

+23  1 1  34.6 

23  10  19.7 

23    8  24.2 

23    5  48.2 

23    2  31.4 

+22  58  34.1 

22  53  56.3 

Var.of 
Decl. 
fori 
Hour. 


Noon. 


+83.30 
90.75 
19.18 
17.60 
16.00 

+14.30 
19.77 
11.13 
9.48 
7.89 

+  6.14 
4.48 

9.80 
+  l.ll 
-  0.58 

-9.97 
3.97 
5.66 
7.35 
9  04 

-10.73 
19.41 

22  48  38.2  !  14.09 
22  42  39.9  !  15.76 
22  36    1.6       17.43 

+22  28  43.4  -19.08 
22  20  45.5  90.73 
22  12  8.3  99.36 
22  2  52.0.  93.99 
2152  56.9.     95.60 

+21  42  23.3!  -97.90 
+21  31  11.6!  -98.78 


Meridian 
Paaaage. 


h  ni 
22  32.3 
22  33.6 
22  34.9 
22  36.2 
22  37.5 

22  38.8 
22  40.2 
2241.5 
22  42.9 
22  44.2 

22  45.6 
22  46.9 
22  48.3 

22  49.7 
2251.1 

22  52.5 
22  53.8 
22  55.2 
22  5().5 
22  57.9 

22  59.2 

23  0.6 
23  1.9 
23  3.3 
23  4.6 


5.9 
7.2 

8.5 
9.8 
1.1 


23  12.4 
23  13.7 


Day  of  the  Month. 


Semidiameter 
Hor.  Parallax 


5th. 

II 

5.4 
5.6 


10th. 


5.3 
5.5 


15th. 


5.3 
5.5 


20th. 


5.2 
5.4 


asth. 


5.2 
5.4 


80th 


5.J 
5.3 


AUGUST. 


1 

2 
3 
4 
5 

6 
7 
8 
9 
10 

11 
12 
13 
14 
15 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 
28 
29 
30 

31 
32 


Ascensiou. 

Var.of 
B.A. 
for  1 
Hour. 

iVoon. 

Noon. 

h    m     8 

8 

7  51  42.92 

+13.035 

7  56  55.40 

13.004 

8    2    7.12 

19.972 

8    7  18.04 

19.938 

8  12  28.13 

19.903 

8  17  37.37 

+19.807 

8  22  45.72 

19.830 

8  27.53.17 

19.791 

8  32  59.68 

19.751 

8  38    5.22 

19.711 

8  43    9.79 

+19.670 

8.48  13.37 

19.698 

8  53  15.94 

12.586 

8  58  17.50 

19  543 

9    3  18.02 

19.501 

9    8  17.52 

+19.458 

9  13  15.98 

19.415 

9  18  13.41 

19.379 

9  23    9.82 

19.329 

9  28    5.20 

19.986 

9  32  59.56 

+19.944 

9  37  52.91 

19  902 

9  42  45.26 

19  160 

9  47  36.61 

19.119 

9  52  26.99 

19.079 

9  57  16.41 

+19.039 

10    2    4.89 

12.000 

10    6  52.44 

11.962 

10  11  39.08 

11.995 

10  16  24.82 

11.888 

10  21    9.68 

+11.869 

10  25  53.70 

+11.817 

Day  of  the  Month. 


Appareut 
Declination. 


Noon. 


+21  31  11.6 
21  19  22.2 
21  6  55.5 
20  53  52.0 
20  40  12.0 

+20  25  56.0 
20  1 1  4.6 
19  55.38.3 
19  39  37.6 
19  23  3.0 

+  19  5  55.1 
18  48  14.4 
18  30  1.6 
18  11  17.3 
17  52  2.1 

+  17  32  16.6 
17  12  1.4 
16  51  17.2 
16  30  4.6 
16  8  24.3 

+  15  46  17.0 
15  23  4.3.1 
15  0  43.6 
14  37  19.0 
14  13  30.1 

+  13  49  17.4 
13  24  41.8 
12  59  44.0 
12  34  24.5 
12  8  44.1 

+  11  42  43.6 
+  11  16  23.6 


Var.  of 
Decl. 
for  1 
Hour. 


Noon. 


-98.78 
30.34 
31.88 
33.41 
34.99 

-36.41 
37.88 
39.39 
40.74 
49.14 

-43.59 

44.87 
46.19 
47.49 
48.77 

-50.09 
51.94 
59.44 
53.61 
54.75 

-55.86 
56.96 
58.01 
59.04 
60.04 

-61.01 
61.95 
69.86 
63.74 
64.60 

-65.49 
-66.99 


M«ridUo 
Passage. 


h  III  I 
23  13.7 
23  14.9, 
23  16.2 ' 
23  17.4 
2:)  18.6 

23  19.8 
23  21.0 
2:5  22.2 
23  23.4 
2.3  24.5 

2:)  25.6 
23  26.7 
23  27.8 
23  28.8 
23  29.9 

23  30.9 
23  31.9 
23  :52.9 
2:J  33.9 
2:$  34.9 

2:}  35.8 
23  36.8 
2:J  37.7 
23  38.6 
23  39.5 

23  40.3 
23  41.2 
23  42.0 
23  42.8 
23  43.6 

23  44.4 
23  45.2 


Semidiameter   .  . 
Hor.  Parallax    .  . 


4th. 

9th. 

14th. 

19th. 

24th. 

~fl 

5.1 

5.0 

7o 

^:o 

5.3 

5.2 

5.2 

5M 

5.3 

29th. 
5.2 


The  8ign  +  prefixed  to  the  hourly  change  of  declination  indicates  that  north  declinations  are  increasing  and  south  declina- 
tions are  decreasing.   The  sign  —  indicates  that  north  declinations  are  deoxbasing  and  south  declinations  increasing. 
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VENUS,  1891. 


OBEE14  WIGH  MEAIT  TIME. 

SEPTEMBER. 

OCTOBER. 

Var.of 

Var.of 

AsceDBion. 

Var.  of 

Var.of 

1 

J3 

1 
I 

Aiiceiiiiinii. 

U.  A. 
for  1 
Hour. 

Appareiit 
Deolinaiion. 

Decl. 
fori 
Uonr. 

ftlvriiliuii 

1 
1 

K.A. 
fori 
Hour. 

Declination. 

Decl. 
fori 
Hour. 

Meridian 

Noon. 

Piuwiucf^. 

Noon. 

PiMMge. . 

1 

1 

Noon, 

Noon. 

N007l. 

Noon. 

J^oon. 

Noon. 

h    m     8 

8 

O         /         /' 

1$ 

Ii     III 

Il      III       8 

M 

0     t     $> 

*t 

h    m 

1 

10  25  53.70 

4-11.817 

+  11  16  23.6 

-66.99 

23  45.2 

1 

12  43  55.60 

+11.430 

-  3  23  23.3 

-75.85 

0    4.2 

2 

10  30  36.90 

11.783 

10  49  45.0 

66.99 

23  46  0 

2 

12  48  29.97 

11.443 

3  5:141.8 

75.70 

0    4.9 

3 

10  35  19.29 

11.750 

10  22  48.4 

67.78 

23  46.7 

3 

12  53    4.78 

11.458 

4  23  56.2 

75.51 

0    5.5 

4 

10  40    0.91 

11.719 

9  55  34.7 

68.49 

23  47.5 

4 

12  57  39.96 

11.475 

4  54    5.8 

75.99 

0    6.1 

5 

10  44  41.78 

11.668 

9  28    4.4 

69.09 

23  48.2 

5 

13    2  15.55 

11.493 

5  24    9.8 

75.04 

0    6.8 

i 

6 

10  4921.92 

+11.656 

+  90  18.5 

-69.73 

2:}  48.9 

6 

13    6  51.  .59 

+11.513 

-  5  54    7.4 

-74.76 

0    7.4 

7 

10  54    1.38 

11.690 

8  32  17.6 

70.34 

23  49.6 

7 

13  1128.14 

11.534 

6  23  57.8 

74.44 

0    8.1 

8 

10  58  40.17 

11.603 

8    4    2.4 

70.99 

23  50.3 

8 

13  16    5.21 

11.557 

6  53  40.2 

74.09 

0    8.8 

9 

11    3  18.33 

11.577 

7  35  33.7 

71.47 

23  51.0 

9 

13  20  42.85 

11.681 

7  23  13.9 

rj.7i 

0    9.6 

10 

11    7  55.89 

11.553 

7    6  52.2 

71.99 

23  51.7 

10 

132521.10 

11.607 

7  52  38.0 

73.30 

0  10.2 

II 

11  12  32.88 

-1-11.530 

+  6  37  58.7 

-78.47 

23  52.3 

11 

13  29  59.98 

+11.635 

-  8  21  51.8 

-78.85 

0  10.9 

1*2 

11  17    9.35 

11.509 

6    8  5.3.9 

78.99 

23  53.0 

12 

13  34  39.56 

11.66S 

.8  50  54.6 

78.37 

0  11.6 

13 

1 1  21  45..34 

11.480 

5  39  38.5 

73.35 

23  53.6 

13 

13  39  19.88 

11.606 

9  19  4.5.5 

71.86 

0  12.3 

14 

1 1  26  20.87 

11.471 

5  10  13.2 

73.74 

23  .54.3 

14 

13  44    0.96 

11.799 

9  48  23.7 

71.39 

0  13.1 

15 

1 1  30  55.99 

11.455 

4  40  38.7 

74.11 

23  54.9 

15 

13  48  42.82 

11.763 

10  16  48.4 

70  74 

0  13.9 

16 

1 1  35  30.73 

•f  11. 441 

+  4  10  55.9 

-74.45 

23  f>5.6 

16 

13  53  25.53 

+11.798 

-10  44  59.1 

-70.14 

0  14.6 

17 

11  40    5.14 

11.498 

3  41    5.5 

74.75 

23  56.2 

17 

13  58   9.11 

11.835 

11  12  54.8 

69.50 

0  15.4 

18 

11  44  39.25 

11.417 

3  11    8.1 

75.09 

23  56.8 

18 

14    2  5.3.59 

11.873 

1 1  40  .34.9 

68.83 

0  16.2 

19 

11  49  13.12 

11.407 

241    4.5 

75.97 

23  57.4 

19 

14    7  39.01 

11.913 

12    7  58.4 

68.13 

0  17.0 

80 

1 1  53  46.78 

11.399 

2  10  55.3 

75.48 

23  .58.0 

20 

14  12  2.5.41 

11.954 

12  35    4.7 

67.39 

0  17.8 

21 

M  58  20.28 

4-11.393 

+  1  4041.3 

-75.68 

23  58.6 

21 

14  17  12.82 

+11.997 

-13    1  52.8 

-66.69 

0  18.6 

22 

12   2  53.66 

11.388 

1  10  23.2 

75.83 

23  59.2 

22 

14  22    1.26 

19.040 

13  28  22.1 

65.88 

0  19.5 

23 

12   7  26.95 

11.386 

0  40    1.7 

75.96 

23  59.9 

23 

14  26  50.76 

19.085 

13  54  31.7 

64.98 

0  20.4 

24 

12  12    0.20 

11.386 

+  09  37.5 

76.06 

24 

14  31  41.36 

19.131 

14  20  20.9 

64  11 

0  21.3 

25 

12  16  33.46 

11.387 

-  0  20  48.6 

76.19 

0    0.5 

25 

14.36  33.08 

19.178 

14  45  48.8 

63.91 

0  22.2 

26 

12  21    6.77 

+11.390 

-  0  51  15.8 

-76.15 

0     1.1 

26 

14  4125.93 

+19.996 

-15  10  54.7 

HB.97 

0  23.2 

27 

12  25  40.18 

11.394 

1  21  43.4 

76.15 

0    1.7 

27 

14  46  19.94 

19.975 

15  35  37.7 

61.30 

0  24.1; 

28 

1230  1371 

11.400 

I  52  10.7 

76.19 

0    2.4 

28 

14  51  15.13 

19.385 

15  59  57.0 

00.30 

0  25.1 

29 

12  34  47.41 

11.406 

2  22  37.0 

76.06 

0    3.0 

29 

14  56  11.52 

19.375 

16  23  51.9 

59.96 

0  26.1 

30 

12  39  21.33 

11.418 

2  53    1.4 

75.97 

0    3.6 

30 

15    1    9.12 

19.496 

16  47  21.5 

58.19 

0  27.1 

31 

12  43  55.50 

•1-11.430 

-  3  23  2:^.3 

-75.85 

0    4.2 

31 

15    6    7.94 

+19.477 

-17  10  25.0 

-57.09 

0  28.2 

32 

12  48  29.97 

+11.443 

-  3  53  41.8 

-75.70 

0    4.9 

32 

15  11    7.99 

+19.898 

-17  33    1.6 

-55.95 

0  29.2. 

Dayof  theHontb. 
SAtnMiRinater    .   . 

Sd. 

8th. 

18th. 

18th. 

28d. 

28th. 

Day  of  the  Month. 

Sd. 

8th. 

18th. 

18th. 

SSd. 

28tb. 

1 

5':^ 

d'.o 

^:o 

i:o 

5.0 

5:0 

Sei 

nidiameter    .  . 

5:c 

1    5!o 

5':o 

5:0 

5:1 

5.1 

Hor.  Parallax    .  . 

5.1 

5.1 

5.1 

5.1 

5.1 

5.2 

Ho 

r.  Parallax    .  . 

hH 

\     52 

5.2 

5.2 

5J2 

5.3; 

1 

iran^TheBign  +  Indioatoa  north  deolmanonsi 

VENUS,  1891. 
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GREEN  WIOH  MEAN  TIME. 

NOVEMBEB. 

DECEMBER. 

1 

o 

1 

"BIT' 

Aaceusion. 

Var.of 
ItA. 
fori 

Hour. 

Apparent 
Declination. 

Var.of 
Decl. 
fori 
Hour. 

Heridiiin 
PaiaiiKe. 

1 

«M 

Atoenalon. 

Var.of 

RA. 

fori 

Hour. 

Apparent 
Declination. 

Var.of 
Decl. 
fori 

Hour. 

Meridiitn 
Paamge. 

ll      U1 

1     9.6 

iVOOtk. 

Hmm. 

Nwn. 

N9on. 

Noon. 

Nvon. 

Nwni. 

N6W1. 

1 

h    m     a 
15  11    7.99 

a 
-I-J9.59B 

O         /         // 

-17  33    1.6 

-65.95 

h    m 
0  89.8 

, 

h    m     8 
17  49  46.80 

8 

+13.713 

-84  88'57!8 

-8.79 

8 

15  16    9.87 

19.579 

17  55  10.5 

54.78 

0  30.3 

a 

17  55  15.44 

13.793 

84  86    4.7 

6.85 

1   II. 1 

3 

1581  11.80 

19.631 

18  16  50.8 

53.53 

031.4 

3 

18    0  44.90 

13.730 

84  88  86.5 

4.97 

1   18.7 

4 

15  86  15.57 

19.683 

18  38    1.8 

69.34 

0  38.5 

4 

18    6  14.50 

13.735 

84  30    3.8 

3.08 

1  14.8 

5 

15  31  80.58 

19.rj5 

18  58  48.7 

51.07 

0  33.7 

5 

18  11  44.17 

13.736 

84  30  54.6 

-  1.90 

1  15.8 

6 

15  36  86.83 

+19.786 

-19  18  58.8 

-49.77 

0  34.8 

6 

18  17  13.85 

+13.735 

-84  31    0.7 

+  0.69 

1  17.3 

7 

15  41  34.31 

19.837 

19  38  31.8 

48.44 

0  36.0 

7 

18  88  43.45 

13jpl 

84  30  81.6 

9.58 

1  18.9 

8 

15  46  43.01 

19.888 

19  57  37.8 

47.07 

0  37.8 

8 

18  88  18  98 

13.794 

84  88  57.0 

4.46 

1  80.4 

9 

15  51  58.98 

19.938 

80  16  10.1 

45  67 

0  38.4 

9 

18  33  48.17 

13.714 

84  86  47.1 

6.34 

1  88.0 

10 

15  57    4.04 

19.988 

80  34    9.8 

44.95 

0  39.6 

10 

1839  11.14 

13.701 

84  83  58.8 

8.99 

1  83.5 

11 

16    8  16.34 

+13.037 

-80  51  33.7 

-49.79 

0  40.9 

II 

18  44  39.77 

+13.685 

-84  80  18.4 

+10.10 

1  85.1 

\2 

16    7  89.88 

13.085 

81    8  88.8 

41.31 

0  48.8 

18 

18  50    7.99 

13.667 

84  15  47.6 

11.97 

1  86.6 

13 

16  18  44.44 

13.139 

81  84  35.9 

39.79 

0  43.5 

13 

18  55  35.74 

13.646 

84  10  38.1 

13.83 

1  88.8 

M 

16  18    0.18 

13.179 

81  40  18.4 

38.95 

0  44.8 

14 

19    1    8.94 

13.693 

84    4  44.8 

15.67 

189.7 

15 

16  83  17.03 

13.995 

8155  11.6 

36.68 

0  46.8 

15 

19    6  89.55 

13  597 

83  58   6.1 

17.51 

1  31.8 

16 

16  88  34.95 

+13.969 

-88    9  38.9 

-35.09 

0  47.5 

16 

19  1155.58 

+13.568 

-83  50  44.1 

+19.33 

138.7 

17 

16  33  53.98 

13.319 

88  83  15.6 

33.47 

0  48.9 

17 

19  17  80.77 

13.537 

83  48  38.5 

91.14 

1  34.1 

18 

16  39  13.91 

13.353 

88  36  19.3 

31.83 

0  50.3 

18 

19  88  45.85 

13.504 

83  33  49.6 

99.93 

135.6 

19 

16  44  34.87 

13.383 

88  48  43.3 

30.17 

0  51.7 

19 

19  88   8.91 

13.469 

83  84  17.8 

94.71 

1  37.0 

80 

16  49  56.77 

13.439 

83    0  87.1 

98.48 

0  53.1 

80 

19  33  31.78 

13.439 

83  14    3.5 

96.47 

1  38.5 

81 

16  55  19.57 

+13.469 

-83  1 1  30.0 

-96.76 

0  54.6 

81 

19  38  53.60 

+13.399 

-83    3    7.8 

+98.91 

1  39.9 

88 

17    0  43.83 

13.504 

83  81  51.6 

99.03 

0  56.0 

88 

19  44  14.51 

13.351 

88  51  89.4 

99.93 

141.3 

83 

17    6    7.70 

13.537 

83  31  31.5 

93.98 

0  57.5 

83 

19  49  34.41 

13.308 

88  39  10.6 

31.63 

1  48.7 

84 

17  11  38.94 

13.567 

83  40  89.1 

91.51 

0  59  0 

84 

19  54  53.85 

13.963 

88  86  11.8 

33.31 

144.1 

85 

17  16  58.88 

13.505 

83  48  44.1 

19.73 

1    0.5 

85 

80    0  11.01 

13.917 

88  18  31.7 

34.97 

1  45.4 

86 

17  88  85.47 

+13.691 

-83  56  16.0 

-17.93 

1    8.0 

86 

80    5  87.65 

+13.169 

-81  58  18.8 

+36.60 

1  46.8 

87 

17  87  58.67 

13.645 

84    3    4.5 

16.11 

1    3.5 

87 

80  10  43.18 

13.190 

81  43  15.0 

38.91 

1  48.1 

88 

17  33  80.40 

13.666 

84    9    9.3 

14.98 

1    5.0 

88 

80  15  57:38 

13.069 

81  87  38.9 

39.79 

1  49.4 

89 

17  38  48.61 

13.684 

84  14  89.9 

19.43 

1    6.5 

89 

80  81  10.41 

13.017 

81  1185.1 

41.35 

150.7 

30 

17  44  17.83 

13.700 

84  19    6.8 

10.58 

1    8.0 

30 

80  86  88.19 

19.964 

SO  54  34.3 

49.88 

1  51.9 

31 

17  49  46.80 

+13.713 

-84  88  57.8 

-8.79 

1    9.6 

31 

80  3138.69 

+19.910 

-80  37    7.1 

+44.38 

1  53.1 

38 

17  55  15.44 

+13.793 

-84  86    4.7 

-6.85 

1  11.1 

38 

80  36  41.88 

+19.855 

-80  19    4.4 

+45.85 

1  54.3 

Day  of  the  Month. 

2d. 

7th. 

ISih. 

ITth. 

92d. 

97th. 

Day  of  the  Month. 

2d. 

7th. 

12th. 

17tl 

1.  22d.  2 

Tth. 
5.9 

32d. 
6.0 

Semidiameter  .  .  . 
Uor.  Parallax    .  .  . 

5.1 
5.3 

5!8 
5.3 

5:8 

5.4 

^:8 

5.4 

5:3 
5.5 

5:3 
5.5 

Semidiameter  .  . 
Hor.  Parallax    .  . 

5.4 
5.6 

5:4 
5.6 

5.5 
5.7 

5:t 

5fc 

\    5.6 
1    5.8 

The  sign  +  prefixed  to  the  hourly  change  of  declina 
ikmaarodecreadng.    The  sign -^indicates  that 

tion  indlcatea  that  north  deolinationa  are  inorea«ing  and  south  declina. 
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MAES,  1891. 


GREENWICH  MEAN  TIME. 

JANUARY. 

FEBRUAEY. 

1 

Ascension. 

Var.  of 
B.  A. 
fori 
Hour. 

1 

Apparent 
DeoUnation. 

Var.  of 
Decl. 
fori 
Honr. 

Ueridian 
Paanu^e. 

4 

a 
o 

Aaoension. 

Var.  of 
&A. 
fori 
Hour. 

Apparent 
Declination. 

Var.  of 
Deol. 
fori 
Honr. 

Meridian, 

P8«.g«.| 

1 

Koon. 

yoan. 

< 
-7 

yotni. 

Hoon 
+45.93 

o 

1 

1 

Xoofi. 

Koon. 

No<m. 

Noon. 

1 

h    m     8 
22  5:n3.94 

46.910 

*  58' 54.1 

h     111 
4    9.6 

h    ni     8 
0  17  2:^.86 

*     8 

+6.707 

0         /         // 

+  1  33  48.1 

fi 
+45.99 

h    ni 
331.6 

2 

22  55  59.65 

8.900 

7  40  46.9 

45.36 

4    8.5 

2 

020    4.81 

6.706 

1  52  11.0 

45.91 

3  30.4 

3 

22  58  45.12 

6.889 

7  22  36.6 

45.48 

4    7.3 

3 

0  22  45.73 

6.706 

2  10  31.9 

45.89 

3  29.1 

4 

23    130.33 

6.879 

7    4  23.5 

45.60 

4    6.1 

4 

0  25  26.63 

6.704 

2  28  50.6 

45.79 

3  27.9 

5 

23    4  15.31 

6.870 

6  46    7.6 

45.71 

4    4.9 

5 

0  28    7.50 

6.704 

2  47    7.0 

45.69 

3  26.6 

6 

23    7   0.07 

•M.861 

-6  27  49.1 

+45.89 

4    3.7 

6 

0  30  48.36 

+«.703 

+  35  20.9 

+45.69 

3  25.3 

7 

23    9  44.61 

6.859 

6    9  28.2 

5^    5.0 

45.99 

4    2.5 

7 

0  33  29.21 

6.703 

3  23  32.1 

45.41 1    3  24.1 11 

8 

23  12  28.95 

6.843 

46.01 

4     1.3 

8 

0  36  10.07 

6.703 

3  41  40.5 

45.99 

3  22.8 

9 

23  15  13.08 

6.835 

5  32  39.7 

46.10 

4    0.1 

9 

0  38  50.94 

6.703 

3  59  46.0 

45.16 

3  21.6 

10 

23  17  57.01 

6.887 

5  14  12.5 

46.18 

3  58.9 

10 

0  41  31.82 

6.704 

4  17  48.5 

45.03 

3  20.3 

M 

23  20  40.75 

+6.819 

1-4  55  43.5 

+46.95 

3  57.7 

M 

0  44  12.72 

+6.705 

+  4  35  47.7 

+44.89 

3  19.0 

12 

23  23  24.30 

6.811 

4  37  13.0 

46.31 

3  56.5 

12 

0  46  53.64 

6.706 

4  53  43.4 

44.75 

3  17.8 

13 

23  26    7.66 

6.803 

4  1841.2 

46.36 

3  .V>.2 

13 

0  49  34.68 

6.707 

5  1 1  35.6 

44.60      3  16.5 

14 

23  28  50.84 

6.796 

4    0    8.1 

46.40 

3  54.0 

14 

0  52  15.55 

6.708 

5  29  24.0 

44.44'     3  1.5.3 

15 

23  31  33.85 

6.789 

3  41  34.0 

46.44 

3  52.7 

15 

0  54  56.56 

6.710 

5  47    8.5 

44.97      3  14.0 

16 

23  34  16.69 

+6  789 

-3  22  59.2 

+46.47 

3  51.5 

16 

0  57  37.61 

+6.719 

+  64  49.0 

+44.09      3  12.7 

17 

2:^  36  59.37 

6.775 

3    4  23.7 

46.49 

3  50.3 

17 

1    0  18.70 

6.714 

6  22  25.3 

43.91  !     3  11.5 

18 

23  39  41.88 

6.768 

2  45  47.7 

46.60 

3  49.1 

18 

1    2  59.85 

6.716 

6  39  57.3 

43.73      3  10.2 

19 

23  42  24.24 

6.769 

2  27  11.4 

46.60 

3  47.9 

19 

1    5  41.06 

6.718 

6  57  24.7 

43.64.     3    9.0 

20 

23  45    6.45 

6.756 

2    8  35.0 

46.50 

3  46.0 

20 

1    8  22.33 

6.791 

7  14  47.5 

43.35 

3    7.7 

21 

23  47  48.51 

+6.750 

-1  49  58.8 

+46.50 

3  45.4 

21 

111     3.66 

+6.794 

+  7  32    5.5 

+43.15 

3    6.4 

22 

2:5  50  :M).43 

6.744 

1  31  22.8 

46.49 

3  44.1 

22 

1  13  4,'>.06 

6.797 

7  49  18.5 

49.94 

3    5.2 

23 

23  53  12.23 

6.738 

1  12  47.2 

46.47 

3  42.9 

23 

1  16  26.55 

6.730 

8   6  26.5 

49.79 

3    3.9 

24 

23  55  53.90 

6.734 

0  54  12.2 

46.44 

3  4I.G 

21 

1  19    8.12 

6.734 

8  23  29.3 

49.50 

3    2.7 

25 

23  58  35.46 

6.799 

0  35  38.0 

46.41 

3  40.4 

25 

1  21  49.79 

6.738 

8  40  26.8 

49.98 

3    1.4 

26 

0    1  16.90 

+6.795 

-0  17    4.7 

+46.37 

3:w.i 

26 

124  31..'>7 

+«.743 

+  8  57  18.9 

+49.05 

3    0.2 

27 

0    3  58.24 

6.791 

+0    1  27.5 

46.33 

3  37.0 

27 

1  27  13.46 

6.748 

9  14    5.4 

41.81 

2  58.9 

28 

0    6  39.51 

6.718 

0  19  58.6 

'46.98 

3  36.6 

28 

1  29  55.47 

6.753 

9  30  46.2 

41.57 

2  57.7 

29 

0    9  20.69 

6.715 

0  38  28.4 

46.39 

3  3.5.4 

29 

1  32  37.60 

6.750 

9  47  21.3 

41.33 

2  56.4 

30 

0  12    1.80 

6.719 

0  56  56.6 

46.15 

3  34.1 

30 

1  35  \9.m 

6.765 

10    3  50.4 

41.09 

2  55.2 

31 

0  14  42.85 

+6.709 

+  1  15  23.3 

+46.07 

3  32.9 

31 

1  :J8    2.27 

+«.770 

+  10  20  13.5 

+40.84 

2  .53.9 

32 

0  17  23.86 

+6.707 

+133  48.1 

+45.99 

3  31.6 

32 

1  40  44.82 

+«.776 

+10  36  30.4 

+40.58 

2  52.7 

Day  of  the  Month. 

let. 

6th. 

nth. 

16tb 

.  2l8t.  2 
5.1 

6ih. 

^) 
5.0 

Slat. 

4.1) 

Day  of  the  Mc 

«th. 

6th. 

1 

10th. 

27 
4.7 

15th. 

4.6 

20th. 

^:6 
4.5 

*i6th. 

2:6 
4.4 

Semidiameter  .  . 
Hor.  Parallax    .  . 

5.5 

5.4 

3.0 
5.3 

3':o 

5.2 

Sec 
Ho 

aidiameter. 
r.  Parallax  .  . 

2:8 
4.8 

Nan.~Th4 

the  8iKn  —  ind 

Licatee  sonthdeoU  nations. 
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GREENWICH  MEAN  TIME.                                              j 

MAECH. 

APBIL. 

1 

Asceuftion. 

Var.  of 
RA. 
fori 
Hour. 

Appareut 
Deolination. 

Var.  of 
Decl. 
fori 
Honr. 

Meridian 
Passage. 

e 

Ascension. 

Var.  of 
R.A. 
fori 

Honr. 

Apparent 
Declination. 

Var.  of 
Decl. 
for  1 

Honr. 

Meridian 
Passage. 

Ifoon. 

Ifoon. 

Noon. 

Noon. 

Noon. 

Noon. 

Noon. 

Nooti. 

b    ni     8 
1  32  37.60 

8 
46.759 

Oil/ 

+  9  47  21.3 

II 
.+41.33 

h    m 
2  56.4 

1 

h   m    8 
2  57  48.74 

s 
+6.999 

+I7  22'l6!'9 

+31.94 

h    m 
919.5 

3 

1  35  19.86 

6.765 

10    3  50.4 

41.09 

2  55.2 

2 

3    0  36.82 

7.008 

17  34  42.0 

30.84 

2  18.3 

3 

1  :J8    2.27 

6.770 

10  20  13.5 

40.84 

2  53.9 

3 

3    3  25.13 

7.017 

17  46  57.5 

30.44 

2  17.2 

4 

1  40  44.82 

6.776 

10  36  30.4 

40.58 

2  52.7 

4 

3    6  13.67 

7.087 

17  69    3.2 

30.03 

2  16.0, 

5 

143  27.51 

6.789 

10  5241.1 

40.39 

2  51.5 

5 

3    9    2.43 

7.036 

18  10  59.2 

99.69 

2  14.9 

1 

6 

1  46  10.37 

+«.78fl 

+  11    8  45.3 

+40.05 

2  50.3 

6 

3  11  51.42 

+7.046 

+18  22  45.3 

+99.91 

1 
2  13.8 

7 

1  48  53.39 

6.796 

11  24  43.1 

30.77 

2  49.1 

7 

3  14  40.63 

7.065 

18  34  21.4 

98.80 

2  12.6 

8 

1  51  36.57 

6.803 

1 1  40  34.3 

39.49 

2  47.8 

8 

3  17  30.07 

7.064 

18  45  47.6 

98.38 

2  11.5 

9 

1  54  19.92 

6.810 

1156  18.6 

39.90 

2  46.6 

9 

3  20  19.73 

7.074 

18  57   3.3 

97.95 

2  10.4 

10 

1  57    3.44 

6.817 

12  1 1  56.0 

38.91 

2  45.4 

10 

3  23    9.60 

7.083 

19    8   8.9 

97.58 

2   9.3 

11 

1  59  47.14 

+6.894 

+12  27  26.4 

+38.69 

2  44.2 

11 

3  25  59.69 

+7.099 

+19  19    4.1 

+97.09 

2   8.2 

12 

2   2  31.02 

6.831 

12  42  49.6 

38.39 

2  43.0 

12 

3  28  49.98 

7.101 

19  29  48.8 

96.65 

2    7.1 

13 

2    5  15.07 

6.839 

12  58    5.6 

38.01 

241.8 

13 

3  31  40.48 

7.109 

19  40  23.0 

96.91 

2   6.0 

14 

2    7  59.30 

6.847 

13  13  14.1 

37.70 

2  40.6 

14 

3  34  31.19 

7.117 

19  50  40.5 

95.76 

2    4.9 

15 

2  10  43.72 

6.854 

13  28  15.1 

37.38 

2  39.4 

15 

3  37  22.09 

7.195 

20    0  59.2 

95.31 

2    3.8 

1 

16 

2  13  28.33 

+6.869 

+  13  43    8.3 

+37.05 

2  38.2 

16 

3  40  13.19 

+7.133 

+20  11     1.1 

+94.86 

1 
2    2.8 

17 

2  16  13.12 

6.870 

13  57  53.7 

36.79 

2  37.0 

17 

3  43    4.48 

7.141 

20  20  52.1 

94.40 

2    1.7 

18 

2  18  58.09 

6.878 

14  1231.1 

30.39 

2  35.8 

18 

3  45  55.96 

7.149 

20  30.32.1 

93.94 

2   0.6 

19 

2  21  43.25 

6.886 

14  27    0.5 

36.06 

2  34.6 

19 

*   3  48  47.62 

7.157 

20  40    1.0 

93.48 

1  59.5, 

'^ 

2  24  28.61 

6.894 

14  41  21.7 

35.79 

2  33.4 

20 

3  51  39.46 

7.164 

20  49  18.8 

93.01 

1  58.4 

21 

2  27  14.16 

+6.909 

+  14  55  34.5 

+35.37 

2  32.3 

21 

3  54  31.48 

+7.171 

+20  58  25.3 

+99.54 

1  57.4 

22 

2  29  59.91 

6.910 

15    9  39.0 

35.01 

231.1 

22 

3  57  23.67 

7.178 

21    7  20.6 

99.07 

1  56.3 

23 

2  32  45.85 

6.919 

15  23  34.9 

34.65 

2  29.9 

23 

4    0  16.03 

7.185 

21  16   4.6 

91.69 

1  55.2 

24 

2  35  3I.J)9 

6.997 

15  37  22.1 

34.99 

2  28.7 

24 

4    3    8.57 

7.199 

21  24  37.1 

91.11 

1  54.1 

25 

2  38  18.34 

6.935 

15  51    0.6 

33.99 

2  27.5 

25 

4    6    1.27 

7.199 

21  32  58.2 

90.63 

1  53.1 

26 

2  41    4.89 

+6.944 

+16    4  30.2 

+33.55 

2  26.3 

26 

4    8  54.13 

+7.906 

+21  41    7.7 

+90.15 

152.0 

27 

2  43  51.65 

6.953 

16  17  50.9 

33.18 

2  25.2 

27 

4  1147.15 

7.913 

21  49    5.6 

19.67 

151.0 

28 

2  46  38.63 

6969 

16  31    2.5 

39.80 

2  24.1 

28 

4  14  40.33 

7.919 

21  56  52.0 

19.19 

1  49.9 

29 

2  49  25.82 

6.971 

16  44    5.0 

39.41 

2  23.0 

29 

4  17  33.67 

7.996 

22    4  26.8 

18.70 

1  48.9 

30 

2  52  13.24 

6.980 

16  56  58.3 

39.09 

2  21.8 

30 

4  20  27.16 

7.939 

22  1149.8 

18.91 

1  47.8 

1 

31 

2  55    0.88 

+6.989 

+  17    9  42.3 

+31.63 

2  20.6 

31 

4  23  20.79 

+7.938 

+22  19    1.0 

+17.79 

1  46.8 

32 

2  57  48.74 

+6.999 

+  17  22  16.9 

+31.94 

2  19.5 

32 

4  26  14.56 

+7.944 

+22  26   0.4 

+17.83 

145.7 

Day  of  the  Month. 

2d. 

7th. 

2.5 
4.3 

12th. 

2:4 
4.2 

nth. 

2:4 
4.2 

22d. 

27th. 

Bay  of  the  Month. 

1st. 

6th. 

nth. 

im 

1.  21st.  9 

6th. 
3.8 

...J 

1 
3.7 

Semidiameter   .  . 
Hor.  Parallax    .  . 

4.4 

2.3 
4.1 

2.3 
4.1 

Semidiameter  .  . 
Hor.  Parallax   .  . 

4.0 

2Sl 
4.0 

^.2 

3.9 

3.< 

)  3.8 

The  sign +praflxe 

d  to  tbo  hourly  change  of  deolina 

tion  indicates 

tioDB  are  deoreai 

dng.    The — sign  indicates  that 

north  declinat 

ions  are  decreasing  and  south  declinations  increasing. 
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GRBBlirWIOH  MEAN  TIME. 

MAT. 

JUNE. 

1 

ABoension. 

Var.of 
R.A. 
fori 
Honr. 

DeoJ^Da^on. 

Var.of 
Deol. 
fori 
Hoar. 

Ueridfan 
PuMga. 

i 
1 

1 

AaooDtton. 

Var.of 
&A. 

fori 
Hour. 

Var.of 
Decl. 
fori 
Honr. 

Meridian 
Passage. 

Noon. 

Noon. 

Noon, 

Noon. 

Noon. 

Nwm. 

Noon. 

Noon. 

1 

h    m     • 
4  83  20.79 

•                       O         t        II 

•I-7.S38    +22  19    1.0 

It 
+17.79 

h    m 
146.8 

I 

h    m     8 
5  53  36.67 

s 
+7.970 

+24  2l'l6!8 

1$ 
+  1.00 

li    m 
1  14.9 

2 

4  26  14.56 

7.944 

22  26   0.4 

17.23 

145.7 

2 

556  31.11 

7.966 

24  21  56.3 

1.30 

1  13.8 

3 

4  29   8.47 

7.949 

22  32  48.0 

16.74 

1  44.7 

3 

5  59  25.46 

7.969 

24  22  23.5 

0.88 

1   12.8 

4 

4  32   2.51 

7.954 

22  39  23.6 

16.95 

1  43.7 

4 

6    2  19.70 

7.957 

24  22  38.4 

+  0.37 

1  11.7 

5 

4  34  56.67 

7.950 

22  45  47.3 

15.70 

1  42.6 

5 

6    5  13.82 

7.969 

24  22  41.2 

-0.14 

1  10.7 

6 

4  37  50.96 

+7.964 

+22  5159.0 

+15.97 

1  41.6 

6 

6    8   7.81 

+7.946 

+24  22  31.7 

-0.65 

1    9.6 

7 

4  40  45.35 

7.S88 

22  57  58.6 

14.78 

1  40.6 

7 

6  11     1.68 

7.940 

24  22  10.1 

1.16 

1    8.5 

8 

4  43  39.85 

7.979 

23    3  46.2 

14.97 

1  39.5 

8 

6  13  55.40 

7.934 

24  21  36.4 

1.66 

1    7.5 

9 

4  46  34.44 

7.976 

23   921.6 

13.76 

1  38.5 

9 

6  16  48.96 

7.998 

24  20  50.6 

9.16 

1    6.4 

10 

4  49  29.11 

7.960 

23  14  44.9 

13.94 

137.5 

10 

6  19  42.34 

7.991 

24  19  52.7 

9.66 

1    .5.4 

11 

4  52  23.86 

+7.983 

+23  19  55.9 

+19.79 

1  36.4 

11 

6  22  35.58 

+7.914 

+24  18  42.8 

-3.16 

1    4.3 

12 

4  55  18.67 
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GREEN  WIOH  MEAN  TIME. 

NOVEMBEB. 

DECEMBER. 

4 

1 

e 
1 

Ascension. 

Var.  of 
B.A. 
fori 
Hour. 

Apparent 
Declination. 

Var.  of 
Decl. 
fori 
Hour. 

Meridian 
Passage. 

5 

1 

0 

1 

1 

Ascension. 

Var.  of 
R.A. 
fori 
Hour. 

Apparent 
De^lnatton. 

Var.  of 
Decl. 
fori 
Hour. 

Meridian 
Paaasge. 

Noon. 

JV'oon. 

Noon. 

Nowx. 

Noon. 

Nwm. 

Noon. 

Notnx. 

, 

b    m     8 
12  26  19.32 

s 
-1-5.618 

O         1         It 

-1  38  25.1 

-37.05 

h    ni 
21  42.9 

h    m     s 
13  36  49.45 

8 

+5.063 

-  9    0  16.1 

II 
-35.19 

h    ni 
20  55.2 

s 

12  28  38.97 

6.8» 

1  53  35.6 

37.01 

21  41.3 

2 

13  30  12.67 

5.970 

9  14  17.1 

34.06 

20  63.7 

3 

12  30  58.67 

&.8» 

2   8  45.1 

37.87 

21  39.7 

3 

13  41  36.06 

5.078 

9  28  14.4 

34.80 

20  52.1 

4 

12  33  18.41 

5.8M 

9  23  53.4 

37.89 

2138.1 

4 

13  43  59.63 

5.088 

9  42   7.7 

34.63 

20  50.6 

5 

12  35  38.20 

6.a» 

2  39   0.5 

37.77 

21  3G.5 

5 

13  46  23.39 

5.004 

9  55  67.0 

84.46 

20  49.0 

6 

12  37  58.05 

•I-5.89B 

-2  54    6.4 

-37.71 

2134.9 

6 

13  48  47.33 

+6.009 

-10    9  42.1 

-84.90 

20  47.5 

7 

12  40  17.97 

&.831 

3   9  10.9 

37.85 

21  33.2 

7 

13  51  11.46 

6.010 

10  23  23.1 

34.19 

20  45.9 

6 

12  42  37.95 

5.834 

3  24  13.8 

37.50 

21  31.6 

8 

13  53  35.79 

6.018 

10  36  59.8 

33.04 

20  44.4 

9 

12  44  58.00 

5.837 

3  39  15.2 

37.58 

21  30.0 

9 

13  56   0.32 

6.006 

10  50  32.1 

33.75 

20  42.9 

10 

12  47  18.13 

5.841 

3  54  15.0 

37.45 

2128.4 

10 

13  58  25.04 

6.035 

11    3  59.9 

33.56 

2041.4 

II 

12  49  38.35 

45.845 

-4    9  13.0 

-37.38 

2126.8 

11 

14    0  49.98 

+6.043 

-11  17  23.2 

-33.37 

20  39.9 

12 

12  5158.66 

5.849 

4  24    9.2 

37.30 

21  25.2 

12 

14    3  15.13 

6.0S9 

11  30  41.9 

33.18 

20  38.3 

13 

12  54  19.07 

5.853 

4  39    3.5 

37.39 

21  23.6 

13 

14    5  40.49 

6.061 

1143  55.9 

39.08 

20  36.8 

U 

12  56  39.58 

5.857 

4  53  55.8 

37.13 

21  22.0 

14 

14    8   6.07 

6.070 

1157    5.1 

39.78 

20  36.3 

15 

12  59   0.20 

5.809 

5   8  46.0 

37.04 

2120.4 

15 

14  10  31.88 

6.080 

12  10    9.4 

39.57 

20  33.8 

16 

13    120.94 

+5.867 

-5  23  34.0 

-36.05 

21  18.8 

16 

14  12  57.92 

+6.000 

-12  23    8.8 

-39.36 

20  32.3 

17 

13    341.80 

5.879 

5  38  19.8 

36.86 

21  17.2 

17 

14  15  24.19 

6.000 

12  36    3.2 

39.15 

20  30.8 

18 

13   6    2.80 

5.877 

5  53    3.3 

36.76 

21  15.6 

18 

14  17  50.69 

6.100 

12  48  52.5 

31.04 

20  29.3 

19 

13    8  23.93 

5.883 

6    7  44.5 

36.66 

21  14.0 

19 

14  20  17.43 

6.110 

13    136.6 

31.79 

20  27.8 

20 

13  10  45.20 

5.880 

6  22  23.1 

36.55 

21  12.4 

20 

14  22  44.41 

6.190 

13  14  15.3 

31.50 

20  26.3 

21 

13  13   6.61 

•1-5.805 

-6  36  59.2 

-36.44 

21  10.9 

21 

14  25  11.64 

+6.130 

-13  26  48.7 

-31 JW 

20  24.8 

22 

13  15  28.17 

5.901 

6  51  32.6 

36.33 

21    9.3 

22 

14  27  39.11 

6.150 

13  39  16.6 

31.04 

20  23.3 

23 

13  17  49.88 

5.807 

7   6   3.2 

36.99 

21    7.7 

23 

14  30    6.82 

6.100 

13  51  39.0 

30.81 

20  21.9 

24 

13  20  11.75 

5.014 

7  20  30.9 

36.10 

21    6.1 

24 

14  32  34.77 

6.170 

14    3  55.6 

30.57 

20  20.4 

25 

13  22  33.78 

5.091 

7  34  55.7 

35.07 

21    4.5 

25 

14  35   2.96 

6.180 

14  16    6.5 

30.33 

20  19.0 

26 

13  24  55.97 
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-7  49  17.4 

-35.84 
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14  37  31.39 
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27 
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6.910 
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20  58.3 
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14  44  58.14 
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90.31 

20  13.1 

30 

13  34  26.41 

5.058 

8  46  11.3 

35.97 

20  56.8 

30 

14  47  27.52 

6.930 

15  15  30.4 

90.05 

20  11.7 

31 

13  36  49.45 

+5.063 

-9    0  16.1 

-35.19 

20  55.2 

31 

14  49  57.14 

+6.S30 

-15  27    4.4 

-98.78 

20  10.2 

32 

13  39  12.67 

•h5.970 

-9  14  17.1 

-34.06 

20  53.7 

32 

14  52  27.00 

+6.940 

-15  38  31.9 

-98.51 

20 

8.8 

Day  of  the  Month. 

3d. 

7th. 

12th. 

nth. 

92d. 
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Day  of  the  Month. 

3d. 
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4i 
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3.9 
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3.9 

Semidiameter  .  . 
Hor.  Parallax   .  . 

4.0 

The  sign  +  prefixed  to  the  hourly  change  of  declination  indicates  that  north  declinations  are  increasing  and  south  declina- 
tions  are  deareosing.    The  sign  ^  indicates  that  north  doclinations  are  decreasing  and  south  deoUnationa  increasing. 
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GEEENWIOH  IIEAN  TIMK 

JANUAST. 

FKBRUAST. 
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Var.of 
B.A. 
fori 
Hoar. 

vJ^SSon. 

Var.of 
I>eel. 
fori 

Hoar. 
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Aoeeiaioii. 

▼ar.of 
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Var.of 
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fori 
Hoor. 
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Naan. 

ifooM. 

Jfoon. 

Jfoon. 

Jfoon. 

Woon. 

1,^ 

JVmm. 

, 

b    m     8 
21    9  10.98 

44.190 

-17  10  55'.V 

+  9  je 

h    m 
2  25.5 

1 

h    m    a 
2137  31.14 

a 
+4.340 

0      .      '. 
-14  59  29.1 

+11.46 

h    n. 
0  51.8. 

2 

21  10    3.66 

9.199 

17    7    5.0 

9.65 

2  22.4 

2;  81  38  27.32 

9.941 

14  54  53.7 

11.51 

0  48.8. 

3 

21  10  56.54 

9.906 

17    3  12.4 

9.73 

2  19.4 

3 1  21  39  23.52 

9.349 

14  50  17.1 

11.56 

0  45.8' 

4 

21  1 1  49.62       3.916 

16  59  18.1 

9.80 

2  16.3 

4 

21  40  19.74 

9.343 

14  45  39.5 

11.59 

0  42.8i 

5 

21  12  42.90 

9.994 

16  55  22.0 

9.67 

2  13.3 

5 

21  41  15.98 

9.343 

14  41     1.0 

11.63 

0  39.8 

6 

21  13  36.36 

+9.939 

-16  51  24.2 

+  9.96 

2  10.2 

6 

21  42  12.22 

+9.344 

-14  3621.5 

+11.67 

0  36.8| 

7 

21  14:50.01 

9.939 

16  47  24.6 

10.09 

2    7.2 

712143   8.47 

9.344 

14  31  41.1 

11.70 

0  33.8j 

8 

21  15  23.83 

9.946 

16  43  23.3 

10.09 

2    4.1 

8 

21  44    4.72 

9.343 

14  26  59.8 

11.74 

0  30.8! 

9 

21  16  17.82 

9.953 

16  39  20.4 

10.16 

2    I.I 

9 

21  45   0.96 

9.30 

14  22  17.7 

11.78 

0  27.8 

10 

21  17  11.98 

9.900 

16  35  15.8 

10.93 

1  58.1 

10 

21  45  57.19 

9.3«9 

14  17  34.8 

11.81 

0  24.8 

M 

21  18   6.29 

+9.906 

-16  31    9.6 

+10.99 

1  55.0 

11    21  46  53.39 

+4.341 

-14  12  51.0 

+11.84 

0  21.8 

12 

21  19   0.74 

9J973 

16  27    1.8 

10.36 

1  52.0 

12    21  47  49.57 

9.341 

14    8   6.6 

11.87 

0  18.8 

13 

21  19  55.33 

9.978 

16  22  52.4 

10.43 

1  49.0 

13|  21  48  45.72 

9.330 

14    3  21.4 

11.90 

0  15.8 

14 

21  20  50.05 

9.983 

16  1841.5 

10.49 

1  46.0 

14    21  49  41.8:) 

9.337 

13  58  35.5 

11.98 

0  12.8 

15 

21  21  44.91 

9.986 

16  14  29.0 

10.55 

1  42.9 

15.  21  50  37.90 

i 

9.336 

13  53  49.0 

11.96 

0    9.8 

16 

21  22  39.88 

+9.993 

-16  10  15.0 

+10.61 

]  39.9 

I 
16-  21  51  33.93 

+-9.333 

-13  49    1.8 

+11.98 

0    6.8 

17 

21  23  34.97 

9.998 

16    5  59.6 

10.67 

I  36.9 

17  1  21  52  29.90 

9.331 

13  44  14.1 

19.00 

0    3.8 

18 

21  24  30.17 

9.303 

16    1  42.7 

10.73 

1  33.9 

18    21  53  25.82 

9.399 

13  39  25.9 

19.09 

\  0    0.8 

In  &7.8 

19 

21  25  25.46 

9.306 

15  57  24.4 

10.79 

1  30.8 

19  j  21  54  21.67 

9.396 

13  34  37.1 

19.04 

2:^54.8 

20 

21  26  20.66 

9.310 

15  53    4.7 

10  85 

1  27.8 

20 

21  55  17.46 

9.393 

13  29  47.9 

19.06 

2:^51.8 

21 

21  27  16.34 

+9.314 

-15  48  43.7 

+10.91 

124.8 

21 

21  56  13.18 

+9.390 

-13  24  58.3 

+19.08 

23  48.7 

22 

21  28  11.91 

9.317 

15  44  21.3 

10.97 

1  21.8 

22 

21  57    8.83 

9  317 

13  20    8.2 

19.09 

23  45.7 

23 

2129    7.56 

9.390 

15  39  57.6       11.09 

1  18.8 

23 

21  58    4.40 

9.314 

13  15  17.7 

19.11 

23  42.7 

24 

21  30    3.28 

9.393 

15  35  32.6 

11.07 

1  15.8 

24    21  58  59.89 

9.311 

13  10  26.9 

19.13 

23  39.7 

25 

21  30  59.P7 

9.396 

15  31    6.4 

11.19 

1  12.8 

25 

21  59  55.29 

9.307 

13    5  35.7 

19.14 

23  36.7 

26 

21  31  54.92 

+9.399 

-15  26  38.8 

+11.17 

1    9.8 

26 

22    0  50.61 

+9.303 

-13    0  44.2 

+  19.15 

23  33.7 

27 

21  32  50.84 

9.331 

15  22  10. 1 

11.99 

1    6.8 

27 

22    1  45.83 

9.999 

12  55  52.5 

19.16 

23  30.7 

28 

21  33  46.81 

9.333 

15  17  40.2 

11.97 

1    3.8 

28    22    2  40.96 

9.995 

12  51    0.5 

19.17 

23  27.G 

29 

21  34  42.83 

9.335 

15  13    9.1 

11.39 

1    0.8 

29    22    3  36.98 

9.991 

12  46    8.4 

19.18 

23  24.6 

30 

21  35  38.89 

9.337 

15    8  36.9       11.37 

0  57.8 

30 

22    4  30.90 

9.986 

1241  16.1 

19.18 

23  21.6 

31 

21  36  35.00 

+9.339 

-15    4    3.6    +-11.49 

0  54.8 

31 

22    5  25.71 

+9.961 

-12  36  23.6 

+19.19 

2:J  18.6 

32 

21  37  31.14 

+9.340 

-14  59  29.1  1  +11.46 

0  51.8 

32 !  22    6  20.40 

+9.976 

-1231  31.0 
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23  15.6 

Day  of  the  Month. 

l8t. 

9th. 

17th. 

25th. 
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is:^^ 
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1.5 
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» sign  +-  indioatoa  north  doolinationai  the  aisn  ^  indicatea  bo 

athdeelinationa. 

JUPITER,  1891. 


237 


GBBElirWICH  ME  AX  TIME. 

MABCH. 

APBIL. 

1 

o 

Aaconeion. 

Var.of 
B.A. 
fori 
Hour. 

Apparent 
Deolination. 

Var.of 
Decl. 
fori 
Hour. 

Meridian 
Pasnage. 
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•s 

I 
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Ascension. 
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Apparent 
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Var.of 
Decl. 
fori 
Hour. 
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Passage. 

Nim. 

1900%, 

i^roon. 

Naoji. 

Noon, 

J^oon. 

Noon. 

No<m. 

, 

h    ni     a 
22   3  35.98 

8 

+2.991 

O        /        // 

-12  46    8.4 

+19.18 

h    III 
23  24.6 

h    m     s 
22  30  44.98 

B 

+9.059 

-10  I6  56r5 

+11.63 

li     111 
21  49.7 

2 

22    4  30.90 

9.986 

1241  16.1 

19.18 

23  21  6 

2 

22  31  34.26 

9.048 

10  12  17.8 

11.59 

21  46.6 

3 

22   5  25.71 

9.961 

12  36  23.6 

19.19 

2:n8.6 

3 

22  32  23.28 

9.037 

10    7  40.1 

11.55 

21  43.5 

4 

22   6  20.40 

0.976 

12  31  31.0 

19.19 

23  15.6 

4 

22  33  12.05 

9.0O6 

10    3    3.5 

11.50 

21  40.4 

5 

22   7  14.97 

9.971 

12  26  38.4 

19.19 

23  12.5 

5 

22  34    0.56 

9.016 

9  56  28.1 

11.45 

21  37.3 

6 

22   8   9.42 

49.906 

-12  21  45.7 

+19.19 

%\    9.5 

6 

22  34  48.79 

-W.004 

-  9  53  53.8 

+11.40 

21  34.1  1 

7 

22   9   3.73 

9.961 

12  16  53.1 

19.18 

23    6.5 

7 

22  35  36.73 

1.993 

9  49  20.8 

11.35 

21  31.0 

8 

22   9l?y.9l 

9.955 

12  12   0.6 

19.18 

23    3.4 

8 

22  36  24.43 

1.961 

9  44  49.1 

11.99 

21  27.8 

9 

22  10  51.95 

9.949 

12   7   8.1 

19.18 

23    0.4 

9 

22  37  11.83 

1.969 

9  40  18.6 

11.94 

21  24.7 

10 

22  1 1  45.84 

9.943 

12   2  15.7 

19.17 

22  57.4 

10 

22  37  58.93 

1.957 

9  35  49.5 

11.18 

21  21.5 

11 

22  12  39.58 

+9.936 

-II  57  23.5 

+19.17 

22  54.3 

11 

22  38  45.74 

+1.944 

-  9  31  21.9 

+11.19 

21  18.4 

ra 

22  13  33.17 

9.999 

ii  52  31.5 

19.16 

22  51.3 

12 

22  39  32.24 

1.931 

9  26  55.7 

11.06 

21  15.2 

13 

22  14  20.50 

9.993 

1 1  47  39.8 

19.15 

22  48.2 

13 

22  40  18.44 

1.918 

922  31.0 

11.00 

21  12.0 

14 

22  15  19.85 

9.915 

1 1  42  48.4 

19.14 

22  45.2 

14 

22  41    4.33 

1.905 

9  18    7.8 

10.93 

21    8.8 

15 

22  16  12.93 

9.906 

1 1  37  57.3 

19.19 

22  42.1 

15 

22  41  49.90 

1.809 

9  13  46.2 

10.87 

21    5.6 

16 

22  17    5.83 

+9.901 

-II  33    6.6 

+19.11 

22  39.1 

16 

22  42  35.15 

+1.879 

-  9   9  26.3 

+10.80 

21    2.4 

17 

22  17  58.56 

9.193 

11  28  16.3 

19.09 

22  36.0 

17 

22  43  20.07 

1.865 

9    5   8.0 

10.73 

20  59.2 

18 

22  1851.10 

9.185 

1  i  23  26.4 

19.07 

22  33.0 

18 

22  44    4.67 
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11.71 

21  55.9 
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GRkBNWlCH  MEAN  TIME. 

MAY. 

JUNE. 
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3 

22  47  17.88 

0.914 

9  17    2.6 

5.93 

9  57.9 

4 

23   0  25.62 

1.939 

7  57  22.6 

7.83 

12    4.9 

4 

22  46  56.23 

0.801 

9  19    6.2 

5.07 

9  53.6 

5 

22  59  56.05 

1.S33 

8    0  30.3 

7.81 

12   0.5 

5 

22  46  35.13 

0.867 

9  21    5.9 

4.01 

9  49.3 

6 

22  59  26.46 

-1.933 

-8    3  37.5 

-7.79 

11  56.1 

6 

22  46  14.61 

-0.843 

-9  23    1.8 

-4.75 

9  45.1 

7 

22  58  56.86 

1.S39 

8   6  44.1 

7.76 

11  51.6 

7 

22  45  54.67 

0.818 

9  24  5:^.7 

AM 

9  40.8 

8 

22  58  27.29 

1.939 

8   9  50.0 

7.73 

1 1  47.2 

8 

22  45  35.33 

0.793 

92641.6 

4.41 

9  36.5 

9 

22  57  57.76 

1.S99 

8  12  55.0 

7.C9 

1 1  42.8 

9 

22  45  16.62 

0.767 

9  28  25.4 

4.94 

9  32.3 

10 

22  57  28.30 

1.995 

8  15  59.0 

7.64 

11  38.4 

10 

22  44  58.53 

0.741 

9  30    5.1 

4.07 

9  28.1 

1 

II 

22  56  58.94 

-1.981 

-8  19    1.8 

-7.59 

1 1  33.9 

11 

22  44  41.08 

-0.714 

-9  31  40.6 

-3.80 

9  23.9 

\2 

22  56  29.68 

1.910 

8  22   3.3 

7.53 

1129.5 

12 

22  44  24.27 

0.687 

9  33  11.8 

3.71 

9  19.7 

13 

22  56    0.56 

1.910 

8  25    3.4 

7.47 

II  25.1 

13 

22  44    8.13 

0.650 

9  34  38.7 

3.53 

9  15.5 

14 

22  55  31.60 

1.903 

8  28   2.0 

7.40 

11  20.7 

14 

22  43  52.66 

0.631 

9  36    1,3 

3.35 

9  11.3 

15 

22  55   2.82 

1.195 

8  30  58.8 

7.33 

11  16.3 

15 

22  43  37.86 

0.609 

9  37  19.6 

3.17 

9    7.1 

1 

16 

22  54  34.23 

-1.186 

-8  33  53.8 

-7.95 

11  11.9 

16 

22  43  23.75 

-0.573 

-9  38  33.4 

-9.99 

9    3.0 

17 

22  M    5.86 

1.177 

8  36  46.9 

7.17 

11    7.5 

17 

22  43  10.33 

0.544 

9  39  42.9 

9.80 

8  58.8 

18 

22  53  37.73 

1.167 

8  39  38.0 

7.08 

11    3.1 

18 

22  42  57.61 

0.515 

9  40  47.8 

9.69 

8  54.7 

19 

22  53    9.86 

1.156 

8  42  26.9 

6.99 

10  58.7 

19 

22  42  45.60 

0.485 

9  41  48.3 

9.43 

8  50.6 

20 

22  52  42.27 

1.143 

8  45  13.5 

6.89 

10  54.3 

20 

22  42  34.31 

0.455 

9  42  44.3 

9.94 

8  40.4 

21 

22  52  14.98 

-1.130 

-8  47  57.7 

-6.79 

10  50.0 

21 

22  42  23.74 

-0.495 

-9  43  35.7 

-9.05 

8  42.3 

22 

22  51  48.01 

1.116 

8  50  39.4 

6.68 

10  45.6 

22 

22  42  13.89 

0.385 

9  44  22.5 

1.86 

8  38.3 

23 

22  51  21.38 

1.109 

8  53  18.5 

6.57 

10  41.2 

2:5 

22  42   4.78 

0.364 

9  45    4.8 

1.66 

8  34.2 

24 

22  50  55.10 

J. 087 

8  55  54.9 

6.45 

10  36.8 

24 

22  41  56.41 

0.333 

9  45  42.4 

1.47 

8  30.1 

25 

22  50  29.20 

1.071 

8  58  28.4 

6.33 

10  32.5 

25 

22  4148.78 

0309 

9  46  15.4 

1.98 

8  26.1 

26 

22  50    3.70 

-1.054 

-9    0  59.1 

-6.91 

10  28.1 

26 

2241  41.91 

-0.971 

-9  46  43.8 

-1.08 

8  22.0 

27 

22  49  38.61 

1.036 

9    3  26.7 

6.08 

10  23.8 

27 

22  4135.79 

0.939 

9  47    7.5 

0.80 

8  18.0 

28 

22  49  13.96 

1.017 

9    551.1 

5.95 

10  19.4 

28 

22  4130.42 

0.907 

9  47  26.6 

0.70 

8  14.0 

29 

22  48  49.76 

0.998 

9    8  12.3 

5.81 

10  15.1 

29 

22  41  25.83 

0.175 

9  47  40.9 

0.50 

8  10.0 

30 

22  48  26.04 

0.978 

9  10  30.2 

5.67 

10  10.8 

30 

22  4122.01 

0.143 

9  47  50.5 

0.31 

8   6.0 

31 

22  48   2.81 

-0.957 

-9  12  44.6 

-5.53 

10    6.5 

31 

22  41  18.95 

-0.111 

-9  47  55.4 

H).ll 

8   2.0 

32 

22  47  40.08 

-0.936 

-9  14  55.4 

-5.38 

10    2.2 

32 

22  41  16.66 

-0.079 

-9  47  55.6 

•HI.00 

7  58.0 

Day  of  the  Month. 

6th. 

Uth. 

32d. 

tOth. 

Day  of  the  Month. 

8th. 

16th 

!t4th. 

Polar  Semidiameter  .  . 
Horizontal  Parallax  .  . 

237 
2.2 

23:6 
2.2 

23:4 
2.3 

23!2 
2.2 

Polar  Semidiameter 

Horizontal  Parallax 

2*i!8 
2.1 

22:4 
2.1 

2L9 
2.1 

iroTK.— Th 

B  sign  4-  indicates  north  deohnations ;  the  sign  —  indicates  so 

nth  declinations. 

JUPITER,  1891. 
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GREENWICH  MEAN  TIME. 

NOVEMBER. 

DECEMBER. 

•2 

«M 

o 

Aftcenaion. 

Var.  of 
R.A. 
fori 
Hour 

Appareni 
Deolination. 

Var.t»t 
Decl 
fori 

Hour. 

Meridian 
Pawaee. 

1 

1 

Ascension. 

Var.  of 
RA. 
fori 
Hour. 

Deolination. 

Var.  of 
Dccl. 
fori 
Hour. 

Meridian 
Patiage. 

•  Noon, 

Noon, 

Noon. 

Noon. 

Noofi. 

Noon. 

Noon. 

Noon. 

, 

h    m     8 
22  41  16.66 

8 

-0.07» 

-9  47  55!6 

+0.09 

h     ni 
7  58.0 

1 

h    n.     8 
22  45  59.99 

8 

+0.843 

O        1        tl 

-9  12  35.4 

+  5.65 

h    m 

6    4.9 

2 

22  41  15.15 

0.(M7 

94751.1 

0.98 

7  54.1 

2 

22  46  20.56 

0.871 

9  10  17.7 

5.89 

6    1.3 

3 

22  41  14.42 

-O.OH 

94741.8 

0.48 

7.'>0.1 

3 

22  46  41.79 

0.809 

9    7  56.0 

5.99 

5  57.7 

4 

22  41  14.46 

•H>.0I8 

9  47  27.9 

0.68 

7  46.2 

4 

22  47    .3.68 

0.996 

9    5  30.3 

6.15 

554.1 

5 

22  41  15.28 

0.061 

9  47    9.2 

0.88 

7  42.3 

5 

22  47  28.22 

0.053 

9    3    0.6 

639 

5  50.6 

6 

22  41  16.88 

+0.083 

-9  46  45.8 

+1.08 

7  38.4 

6 

22  47  49.40 

+0.979 

-9    0  27.0 

+  6.48 

5  47.0 

7 

22  41  19.25 

0.II5 

9  46  17.7 

1.97 

7  34.5 

7 

22  48  13.22 

1.005 

8  57  49.6 

6.64 

5  43.5 

8 

22  41  22.39 

0.147 

9  45  44.9 

1.47 

7  30.6 

8 

22  48  37.66 

1.031 

8  55    8.3 

6.80 

5  40.0 

9 

22  41  26.30 

0.179 

9  45    7.5 

1.66 

7  26.7 

9 

22  49    2.72 

1.057 

8  52  23.2 

6.96 

5  36.5 

10 

22  41  30.98 

o.aii 

9  44  25.4 

1.85 

7  22.9 

10 

22  49  28.40 

1069 

8  49  34.4 

7.11 

5  33.0 

11 

22  41  36.43 

+0.943 

-9  43  38.8 

+9.04 

7  19.1 

11 

22  49  54.67 

+1.107 

-8  46  41.9 

+  7.96 

5  2JK5 

12 

22  41  42.64 

0.275 

9  42  47.5 

9.93 

7  15.3 

12 

22  50  21.54 

1  139 

8  43  45.8 

7.41 

5  26.0 

13 

22  41  49.60 

0.306 

941  51.7 

9.49 

7  11.4 

13 

22  50  49.00 

1.156 

8  40  46.0 

7.66 

5  22.5 

14 

22  41  57.32 

0.338 

9  40  51.3 

9.61 

7    7.6" 

14 

22  51  17.04 

1.180 

8  37  42.7 

7.71 

5  19.0 

15 

22  42    5.79 

0.369 

9  39  46.4 

9.80 

7    3.9 

15 

22  51  45.65 

1.904 

8  34  35.8 

7.86 

5  15.6 

16 

22  42  15.01 

+0  400 

-9  38  37.0 

+9.96 

7    0.1 

16 

22  52  14.82 

+1.997 

-8  31  25.4 

+  8.00 

5  12.4 

17 

22  42  24.97 

0.431 

9  37  23.2 

3.17 

6  56.3 

17 

22  52  44.55 

1.950 

8  28  11.6 

8.15 

5    8.7 

18 

22  42  35.66 

0.463 

9  36    4.9 

3.36 

6  52.6 

18 

22  53  14.84 

1.973 

«  24  54.3 

8.99 

5    5.3 

19 

22  42  47.09 

0.493 

9  34  42.2 

3.54 

6  48.8 

19 

22  53  45.66 

1.996 

8  21  33.7 

8.43 

5    1.9 

20 

22  42  59.25 

0.S93 

9  33  15.2 

3.79 

6  45.1 

20 

22  54  17.02 

1.318 

8  18    9.8 

8.57 

4  58.5 

31 

22  43  12.14 

+0.552 

-9  31  43.8 

+3.90 

641.4 

21 

22  54  48.91 

+1.340 

-8  14  42.5 

+  8.71 

4  55.1 

22 

22  4  J  25.75 

0.58S2 

9  30    8.0 

4.08 

6  37.7 

22 

22  55  21.33 

1.309 

8  11  11.9 

8.84 

4  51.7 

23 

22  43  40.08 

0.6<9 

9  28  28.0 

4.96 

0  34.0 

23 

22  55  54.26 

1.884 

8    7  38.1 

8.98 

4  48.3 

24 

22  43  55.12 

0.643 

9  26  43.7 

4.44 

6  30.3 

24 

22  56  27.71 

1.40S 

8    4    1.1 

9.11 

4  44.9 

25 

22  44  10.87 

0.671 

9  24  55.1 

4.69 

6  26.6 

25 

22  57    1.66 

1.496 

8    0  20  9 

9.94 

441.5 

26 

22  44  27.32 

+0.700 

-9  23    2.2 

+4.80 

6  23.0 

26 

22  57  36.11 

+1.446 

-7  56  37.5 

+  9.37 

4  38.1 

27 

22  44  44.48 

0.799 

9  21     5.1 

497 

6  19.3 

27 

22  58  11.05 

1.466 

7  52  51.1 

9.50 

4  34.8 

28 

22  45   2.33 

0.7.*« 

9  19    3.9 

5.14 

6  15.7 

28 

22  58  46.47 

1.486 

7  49    1.6 

9.69 

4  31.4 

29 

22  45  20.86 

0.787 

9  16  58.5 

5.31 

6  12.1 

29 

22  59  22.37 

1.506 

7  45    9.1 

9.75 

4  28.1 

30 

22  45  40  09 

0.815 

9  14  49.0 

5.48 

6    8.5 

30 

22  59  58.73 

i.aas 

7  41  13.6 

9.88 

4  24.8 

31 

22  45  59.99 

+0.843 

-9  12  35.4 

+5.65      6    4.9 

31 

23  .0  35.56 

+1.544 

-7  37  15.1 

+10.00 

4  21.5 

32 

22  46  20.56 

+0.871 

-9  10  17.7 

+5.89      6     1.3 

32 

23    1  12.84 

+1.563 

-7  33  13.7 

+10.19 

4  18.2 

Day  of  the  Mouth. 

l8t. 

»tb. 

nth. 

*i5th. 

Uayof  the  Month. 

td. 

19:3 
1.8 

11th. 

18!8 
1.8 

19th. 

27th. 

85th. 

17!5 
1.6 

Polar  Semidiameter  .  . 
Horizontal  Parallax  .  . 

2r.4 

2.0 

2d;8 

2.0 

20.3 
1.9 

19.8 
1.9 

Polar  Semidiameter  .  . 
Horizontal  Parallax  .  . 

18:3 
1.7 

17:9 
1.7 

Theaicn  +  preflxf^d  to  tlio  1 

lourl.v  chaa;;o  iirileolination  imlic.ktea  thai  north  de<-.linations  f 

fcre  inoroasing  .-wd  souil 

ideoUna- 

ttonsaroflooreasin);.    Tl 

o  mgn  —  indicivtos  that  north  deolinationa  are  dooreasing  and 

8oath  deeUaattoneinorc 

tasing. 

16 
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GRBBNWrOH  MEAN  TIME. 

JANUARY. 

FEBRUARY. 

1 

o 

1 

AnooDsiou. 

Var.of 
R.A. 
fori 
Hour. 

Appareufc 
l>ecllnation. 

Var.of 
Decl. 
for  I 
Hour. 

Meridian 
PasMge. 

s 
0 

3 

Anpareiit 

Kight 
Asoensioii. 

Var.of 
R.A. 
fori 

Hour. 

Var.  of 
Apuareut       Decl. 
Deolinatioii.      for  1 
Hour. 

Meridian 
Paaiage. 

• 

Noon. 

Noon. 

Noon. 

Noon. 

Noon. 

Noon. 

1 
Noon.        1  Noon. 

1 

~h 

in      8 
15  52.40 

n 

-o.ow 

+6  53  10'.'8 

n 
+1.14 

h    m 
16  29.7 

1 

h 
11 

m    s 
1 1  59.24 

8 

-0.536 

-+7  2.5.'>2!V!    +3.99 

ll      HI 

14  23.9 

a 

15  50.64 

0.089 

6  53  39.4         1.94 

16  25.8 

2  11 

1 1  46.25 

0.548 

7  27  27.6  '      3.90 

14  19.7 

3 

15  48.48 

0.099 

6  54  10.5        1.35 

16  21.8 

3  11 

1 1  32.97 

0.559 

7  29    4.1         4.05 

14  15.6 

4 

15  45.91 

0.116 

6  54  44.1'       1.46 

16  17.8 

4 

11  19.41 

0.570 

7  30  42.0        4.11 

14  11.4 

5 

15  42.93 

0.133 

6  55  20.3  1      1.56 

16  13.8 

5 

11    5.57 

0.581 

7  32  21.4        4.17 

14    7.3] 

G 

15  39.53 

-0.150 

+6  55  58.9 

+  1.66 

16    9.8 

6 

10  51.48 

-0.599 

•+7  34    2.1      +4.93 

14    3.11 

7 

15  35.74 

0.166 

6  56  40.0 

1.76 

16    5.8 

7 

10  37.13 

0.603 

7  35  44.2        4.98 

13  58.9 

8 

15  31.54 

0.183 

6  57  2:J.5 

1.86 

16    1.8 

8 

10  22.54 

0  613 

7  37  27.5        4.33 

13  54.7 

9 

15  26.95 

0.900 

6  58    9.5 

1.96 

15  57.8 

9 

10    7.71 

0.693 

7  39  12.0        4.38 

13  50.6 

10 

1521.96 

0.917 

6  58  57.9 

9.06 

15  53.8 

10 

9  52.65 

0.639 

7  40  57.7        4.43 

13  46.4 

11 

15  16.57 

-0.933 

+6  59  48.8 

+9.16 

15  49.8 

11 

9  37.37 

-0.641 

+7  42  44.5      +4.47 

13  42.2 

12 

15  10.80 

0.949 

7    0  42.0 

9.96 

15  45.8 

12 

9  21.88 

0.650 

7  44  32.2        4.51 

13  38.0 

13 

15    4.63       0.985 

7    1  37.5 

9.36 

1541.7 

13 

9    6.19 

0.658 

7  4621.0;        4.55 

13  33.8 

14 

14  58.07       0.961 

7    2  35.4 

9.46 

15  37.7 

14 

8  50.31 

0.666 

7  48  10.6  1      4.59 

13  29.6 

15 

14  51.13 

0.997 

7    3  35.5 

9.56 

15  33.6 

15 

8  34.24 

0.673 

7  50     1.2 

4.69 

13  25.4 

J6 

14  43.82 

-«.313 

+7    4  37.9 

+9.65 

15  29.6 

16 

8  18.00 

-0  680 

+7  51  .'>2.4 

+4.65 

13  21.2 

17 

14  36.14 

0.398 

7    5  42.5 

9.74 

15  25.5 

17 

8    1.59 

0.687 

7  53  44.3 

4.68 

13  17.0 

18 

14  28.081     0.343 

7    6  49.3        9.83 

1521.4 

18 

7  45.03 

0.693 

7  55  36.9 

4.70 

13  12.8 

19 

14  19.66       0.358 

7    7  58.3 

9.09 

15  17.4 

19 

7  28.32 

0.699 

7  57  .30.0 

4.79 

13    8.6 

20 

14  10.88       0.3r,J 

7    9    9.3 

3.01 

15  13.3 

20 

7  11.47 

0.703 

7  59  23.7 

4.74 

13    4.4 

21 

14     1.75     -0.388 

+7  10  22.5 

+3.09 

15    9.2 

21 

6  54.49 

-O.TIO 

+8    1  17.8 

+4.76 

13    0.2 

22 

13  52.26  1     0.409 

7  1 1  37.7 

3.17 

15    5.1 

22 

6  37.40 

0.7J5 

8    3  12.3 

4.77 

12  56.0 

23 

13  42.43       0.416 

7  12  54.8 

3.95 

15    1.0 

23 

6  20.20 

0.719 

8    5    7.1 

4.78 

18  51.7 

24 

13 .32.26  1      0.430 

7  14  13.9 

333 

14  56.9 

24 

6    2.89 

0.733 

8    7    2.2 

4.79 

12  47.5 

25 

13  21.76  1      0.444 

7  15  35.0 

3.41 

14  52.8 

25 

5  45.49 

0.797 

8    8  57.5 

4.80 

12  43.3 

26 

13  10.92 

-0.458 

+7  16  57.9 

+3.49 

14  48.7 

26 

5  28.01 

-o.rjo 

+8  10  53.0 

+4.81 

12.39.1 

27 

12  59.75 

0.479 

7  18  22.7 

3.57 

14  44.6 

27 

5  10.46 

0.733 

8  12  48.5 

4.81 

12  34.8 

28 

12  48.27 

0.485 

7  19  49.3,      3.64 

14  40.4 

28 

4  52.84 

o.rj5 

8  14  44.1 

4.81 

12  30.6 

29 

12  36.47 

0.498 

7  21  17.6,      3.71 

14  36.3 

29 

4  35.17 

0.737 

8  16  39.7 

4  81 

12  26.4 

30 

12  24.36 

0.511 

7  22  47.6  1      3.78 

14  32.2 

3(» 

4  17.46 

0.rJ9 

8  18  35.1 

4.81 

12  22.2 

31 

12  11.95 

-0.594 

1 
+7  24  19.4  1    +3.85 

14  28.0 

31 

3  59.71 

-0.740 

+8  20  30.4 

+4.80 

12  18.0 

32 

1 1  59.24 

-0.536 

+7  25  52.7'    +3.99 

1 

14  2:J.9 

32 

3  41.94 

-0.741 

+8  22  25.5 

+4  79 

12  13.7 

Day  of  the  Mouth. 

l8t. 

»th. 

Ith. 

95th. 

Day  of  the  Month. 

9d. 

10th. 

I8U1. 

9«th. 

Polar  Semidiameter  .  . 
Horizontal  Parallax  .  . 

8:8 

1.0 

8.9 
1.0 

9:0 

1.0 

9:1 
1.0 

Polar  Semidiameter  .  . 
Horizontal  Parallax  .  . 

9.2 
1.0 

9.3 
1.0 

9:^ 
1.1 

9:3 
1.1 

KOTB.— Th 

uthdeoUnationa. 

SATURN,  1891. 
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GREBN^WIOH  MEAN  TIME. 


MAKCH. 


Appareut 

Bigbt 
A-Soension. 


Nowi. 


II 
II 
11 
II 
II 

II 
II 
II 
11 
11 

II 
11 
II 
II 
II 


m  8 
4  35.17 
4  17.46 
3  59.71 
3  41.94 
3  24.15 

3  6.36 
2  48.58 
2  30.81 
2  13.07 
1  55.36 

I  37.71 
120.12 
I  2.59 
0  45.14 
0  27.78 


II  0  10.52 
10  59  53.37 
10  59  36  34 
10  50  19.44 
10  59    2.67 

10  58  46.04 
10  58  29.57 
10  58  13.26 
10  57  57.12 
10  57  41.15 


10  57  25.38     -0.653 
10  57    9.79       0.645 


10  56  54.41 
10  56  39.24 
10  56  24.28 

10  56  9.55 
10  55  55.05 


Var.of 
R.A. 
fori 
Hour. 


Noon. 


s 
-0.737 
0.739 
0.740 
0.741 
0.741 

-0.741 
0.741 
0.740 
0.739 
0.737 

-0.735 
0.732 
0.799 
0.735 
0.731 

-0.717 
0.719 
0.707 
0.701 
0.695 

-0.689 
0.683 
0.676 
0.669 
0.661 


0.637 
0.69B 
0.619 

-0.609 
-0.599 


Apparent 
Declination. 


Noon. 


+8  16  39.7 
8  18  35.1 
8  20  30.4 
8  22  25.5 
8  24  20.3 

+8  26  14.8 
8  28  8.8 
8  30  2.4 
8  31  55.4 
8  33  47.9 

+8  35  39.7 
8  37  30.7 
8  39  20.9 
8  41  10.3 
8  42  ^>i,S 

+8  44  46.2 
8  46  32.7 
8  48  18.1 
8  50  2.3 
8  51  45.3 

+8  53  27.1 
8  55  7.6 
8  56  46.8 

8  5824.6 

9  0    0.9 

+9  1  35.8 

9  3    9.0 

9  4  40.8 

9  6  11.0 

9  7  39.6 

+9    9    6.4 
+9  10  31.5 


Var.ol 
Decl. 
fori 
Hour. 


Noon. 


+4.81 
4.81 
4.80 
4.79 
4.78 

+4.76 
4.74 

4.79 
4.70 
4.67 

+4.64 
4.61 
4.58 
4.54 
4.50 

+4.46 
4.43 
4.37 
4.32 
4.97 

+4.39 
4.16 
4.10 
4.04 
3.98 

+3.99 
3.86 
3  79 
3.79 
3.65 

+3.68 
+3.51 


Meridian 
Pauuige, 


Day  of  the  Month. 


h  in 
12  26.4 
12  22.2 
12  18.0 
12  13.7 
12    9.5 

12  5.3 
12  1.0 
1 1  56.8 
1 1  52.6 
1 1  48.3 

II  44.1 
1 1  39.9 
1 1  35.7 
II  31.5 
1 1  27.2 

1 1  23.0 
11  18.8 
II  14.6 
II  10.4 
II    6.2 

11  2.0 
10  57.8 
10  53.6 
10  49.4 
10  45.2 

1041.0 
10  36.8 
10.32.6 
10  28.4 
10  24.2 

1020.1 
10  15.9 


Polar  Semidiameter 
Horizontal  Parallax 


«th. 

14th. 

22d. 

93 

9^ 

9.3 

1.1 

1.1 

1.1 

SOtb. 


9.2 
1.0 


APRI1-. 


Aaceusiou. 

Var.of 
K.A. 
fori 
Hour. 

Noon. 

if^. 

h    m     s 

8 

10  55  55.05 

-0.699 

10  55  40.79 

0.589 

10  55  26.78 

0.678 

10  56  13.03 

0.667 

10  54  59.53 

0.656 

10  54  46.31 

-0.645 

10  54  33.36 

0.533 

10  54  20.70 

0.581 

10  54    8.34 

0.609 

10  53  56.26 

0.497 

10  53  44.49 

-0.484 

10  53  33.04 

0.471 

10  53  21.89 

0.458 

10  53  11.07 

0.445 

10  53    0.56 

0.431 

10  52  50.40 

-0.417 

10  52  40.56 

0.403 

10  52  31.06 

0.389 

10  52  21.91 

0.376 

10  52  13.10 

0.360 

10  52    4.64 

-0.345 

10  51  56.54 

0.330 

10  51  48.78 

0.315 

10  51  41.39 

0.300 

10  51  34.35 

0.985 

10  51  27.68 

-0.S70 

10  51  21.38 

0.965 

10  51  15.45 

0.940 

10  51    9.89 

0.995 

10  51    4.70 

0.909 

10  50  59.89 

-0.193 

10  50  55.46 

-0.177 

Apuareui 
DeoliuatioD. 


Noon. 

+9  10'3r.'5 
9  11  54.9 
9  13  16.5 
9  14  36.2 
0  15  54.0 

+9  17  9.9 
9  18  23.8 
9  19  35.7 
9  20  45.6 
9  21  53.5 

+9  2^  59.2 
9  24  2.8 
9  25  4.3 
9  26  3.6 
9  27    0.7 

+9  27  65.5 
9  28  48.1 
9  29  38.5 
9  30  26.5 
9  31  12.3 

+9  31  65.8 
9  32  36.9 
9  33  15.7 
9  33  62.2 
9  34  26.4 

+9  34  58.0 
9  35  27.4 
9  35  54.4 
9  36  19.1 
9  36  41.3 

+9  37    1.1 
+9  37  18.5 


Var.of 
Decl. 
fori 

Hour. 


Noon. 


+3.51 
3.44 
3.36 
3.98 
3.90 

+3.19 
3.04 
9.96 
9.88 
9.79 

+9.70 
9.61 
9.59 
S.43 
9.34 

+9.94 
9.14 
9.06 
1.96 
1.86 

+1.77 
1.67 
1.68 
1.48 
1.38 

+  1.98 
1.18 
1.00 
0.99 
0.89 

+0.79 


Meridian 
PiiMage. 


h  m  I 
10  15.9' 
10  11.7, 
10  7.6, 
10    3.4 1 

9  59.3 

9  55.1 
9  61.0 
9  46.8' 
9  42.7 1 
9  38.6 

9  34.4 
9  30.3 
9  26.2 
9  22.1 
9  18.0 

9  13.9: 
9  9.8 
9  5.7 
9  1.6 
8  57.6 

853.5' 
8  49.4 ' 
8  45.4 1 
841.3. 
8  37.3 

8  33.2, 
8  29.2 1 
8  25.2 
8  21.2 
8  17.1 

8  13.1 
8   9.11 


Day  of  the  Month. 


Polar  Semidiameter 
Horizontal  Parallax 


Tth. 


9.2 
1.0 


15th. 


9:1 
1.0 


28d. 


9.0 
1.0 


The  aign  +-  preflzod  to  the  hourly  change  of  declination  indicates  that  north  decUnations  are  increasing  and  south  declina- 
tiona  are  decreasing.    The — sign  indicates  that  north  declinations  are  decreasing  and  south  declinations  increasing. 
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SATURN,  ISUl. 


GREENWICH  iMEAX  TIME. 

BiAY. 

JUNE. 

5 
•  1 

AnoeoBioD. 

Var.of 
H.  A. 
for  1 
Hour. 

Noon. 

8 

-0.193 

Deolma 

-em 
tioii. 

Vftr.of 
Decl 
for  1 
Hour. 

JVoon. 
+0.79 

Mttrulinii 

PMNMCe. 

h     111 
8  13.1 

1 
1 

AflceiiKioii. 
Noon. 

Var.of 
R.A. 
fori 

Hoar. 

Apparent 
DeoUnation. 

Var.of 
Decl. 
fori 

Honr. 

1 

Keridian 
PiUMm|c«. 

h    ni 
6  12.0. 

Noon. 

Foo\ 

Noon. 

No(^ 

n. 

i7:'6 

Noon. 

b    m     8 
10  50  59.89 

O        1         II 

+9.37    1.1 

h    ni     8 
10  51  4.3.96 

8 

+O.306 

+9  27 

1$ 
-9  JO 

5i 

10  50  55.46 

0.177 

9  37  18.5 

0.69 

8    9.1 

2 

10  51  50.79 

0.399 

9  26  21.4 

9.30 

6   8.2 

3 

10  50  51.41 

0.161 

9  37  33.5 

0.59 

8    5.1 

3 

10  51  58.68 

0.337 

9  25  22.9 

9.48 

6    4.4 

4 

10  50  47.75 

0.145 

9  37  46.0 

0.48 

8    1.1 

4 

10  52   6.94 

o.3sa 

9  24  22.3 

9.57 

6    0.6 

5 

10  50  44.49 

0.19B 

9  37  56.1 

0.38 

7  57.1 

6 

10  52  15.56 

0.367 

9  23  19.3 

9.66 

5  56.8 

6 

10  50  4l.(.0 

-0.113 

+9  38    3.8 

+<!.« 

7  53.2 

6 

10  52  24.55 

+0.389 

+9  22  14.3 

-9.75 

6  53.1 

7 

10  50  39.10 

0.006 

9  38   9.0 

0.17 

7  49.2 

7 

10  52  33.91 

0.307 

9  21    7.1 

9.84 

5  49.3 

8 

10  50  36.99 

0.080 

9:^11.8 

+0.07 

7  45.2 

8 

10  52  43.61 

0.419 

9  19  57.7 

9.83 

5  45.5 

9 

10  50  35.27 

0.063 

9.38  12.1 

-0.04 

741.3 

9 

10  52  53.67 

0.497 

9  18  46.3 

3.09 

541.7 

10 

10^0  33.95 

0  047 

9  38  10.0 

0.14 

7  37.3 

10 

10  53    4.09 

0.449 

9  17  32.6 

3.11 

5  38.0 

11 

10  50  33.02 

-0.030 

+9  38    5.4 

-0.94 

7  3:m 

11 

10  53  14.86 

+0.466 

+9  16  16.9 

-3.90 

5  34.2 

\2 

10  50  32.49 

-0.014 

9  37  58.4 

0.34 

7  29.5 

12 

10  53  25.97 

0.470 

9  14  59.1 

3.99 

5  30.5 

13 

10  50  32.34 

+0.003 

9  37  49.0 

0.45 

7  25.5 

13 

10  53  37.42 

0.484 

9  13  39.3 

3.38 

5  26.7 

M 

10  50  32.59 

0.090 

9  37  37.1 

0.55 

7  21.6 

14 

10  53  49.22 

0.498 

9  12  17.4 

3.46 

5  23.0 

15 

10  50  33.24 

0.036 

9  37  22.7 

0.65 

7  17.7 

15 

10  54    1.36 

0.519 

9  10  53.5 

3.54 

5  19.2 

16 

10  50  34.27 

+0.039 

+9  37    5.9 

-0.75 

7  13.8 

16 

10  54  13.82 

+«.596 

+9    9  27.7 

-3.69 

5  15.5 

17 

10  50  35.69 

0.068 

9  36  46  7 

0.85 

7    9.8 

17 

10  54  26.61        0.540 

9    7  59.8 

3.70 

5  11.8 

18 

10  50  37.52 

O.OM 

9  36  25.2 

0.95^-    7    5.9 

18 

10  54  .39.74 

0.554 

9    6  30.0 

3.78 

5    8.1 

19 

10  50  39.73 

0.100 

9  36    1.2 

1.05      7    2.1 

19 

10  54  53.18 

0.567 

9    4  58.3 

3.86 

5    4.4 

iiO 

10  50  42.32 

0.116 

9  35  34.9 

1.15     6  58.2 

20 

10  55    6.94 

0.580 

9    3  24.7 

3.94 

5    0.7 

^21 

10  50  45.30 

+0.139 

+9  35    6.2 

-1.96      6  54.3 

21 

10  55  21.02 

+0.583 

+9    1  49.2 

-4.08 

4  57.0 

*i 

10  50  48.67 

0.148 

9  34  35.1 

1.34     6  50.4 

22 

10  55  35.41'      0.606 

9    0  11.8 

4.10 

4  5:i.3 

'r.i 

10  50  52.42 

0.164 

9  34    1.8 

1.44     6  46.5 

23 

10  55  60.12  1      0.619 

8  58  32.6 

4.18 

4  49.6 

24 

10  50  56.55 

0.180 

9  33  26.1 

1.541    6  42  7 

24     10  56.   5.13 

0.639 

8  56  51.6 

4.96 

4  45.9 

25 

10  51     1.07 

0.196 

9  32  48.0 

1.63     6  38.8 

25 

10  56  20.45 

0.645 

8  55    8.6 

4.33 

4  42.2 

26 

10  51     5.96 

+0.919 

+9  32    7.6 

-1.73     6  35.0 

26 

10  56  36.06 

+0.657 

+8  53  23.9 

-4.40 

4  38.6 

27 

10  51  11.24 

0.99H 

9  31  25.0 

1.82     6  31.2 

27    10 '16  51.98 

0.669 

8  5137.5 

4.48 

4  34.9 

28 

10  51  16.89 

0.944 

9  30  40.1 

1.09     6  27.3 

28    10  57    8.19 

0.681 

8  49  49.3 

4.55 

4  31.3 

29 

10  51  22.92 

0.960 

9  29  52.8 

9.09,    6  23.5 

29 

10  57  24.69 

0.603 

8  47  59.4 

4.69 

4  27.6 

30 

10  51  29.33 

0.976 

9  29    3.3 

9.11 

6  19.7 

30 

10  57  41.48 

0.705 

8  46    7.7 

4.69 

4  24.0 

31 

10  51  36.11 

+0.991 

+9  28  11.6 

-9.91 

6  15.8 

31 

10  57  58.57 

+0.717 

+8  44  14.3 

-4.76 

4  20.3 

32 

10  51  43.26 

+0.306 

+9  27  17.6 

-9.30     6  12.0 

32 

10  58  15.92 

+0.799 

+8  42  19.3     -4.83 

1 

4  16.7 

Day  of  the  M< 

mth. 

l8t. 

•tb. 

17th. 

9«th. 

Day  of  the  Month. 

9d. 

10th 

18ih. 

3«th. 

Polar  Semidiameter  .  . 
Horizontal  Parallax  .  . 

89 
1.0 

8:7 

1.0 

8:6 

1.0 

ei:5 

1.0 

Polar  Semidiameter  .  . 
Horizontal  Parallax  .  . 

0.9 

5.S 
0.fl 

ai 

0.9 

80) 
0.9 

N( 

ynj — Th< 

»  sign  +  iiidicatea  north  deolinatioDB :  the  sign  —  indioates  80 

SATUim,   1891. 
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GREEIJVVIOH  MEAN  TIME. 

JULY. 

AUGUST. 

5 

1 
"S 

1 

AHoeuaion. 

Var.of 
R.A. 
fori 
Honr. 

Apparent 
Deolloation. 

Var.of 
Decl. 
fori 
Honr. 

Meridian 
I'aasnge. 

"  h  "iiT 
4  20.3 

1 

Ascension. 

Var.of 
R.A. 
fori 
Honr. 

Apparent 
Declination. 

Var.of 
Decl. 
fori 

Honr. 

Meridian 
PiUMige. 

Noon. 

Noon. 

Noon. 

Noon. 

n 

-4.78 

Noon. 

Noon, 

i^oon. 

JVoofi. 

1 

h    111     a 
10  57  58.57 

8 

+0.7I7 

+8  44'l4!3 

Il     III      s 

II    8  49.56 

a 
+1.009 

+7  33  37!'2 

-6.48 

li    III    i 
2  29.2 

2 

10  58  15.92 

0.799 

8  42  19.3 

4.83 

4  16.7 

2 

11    9  13.83 

1.016 

7  31     1.2 

6.59 

2  25.6 

3 

10  58  33.56 

0.741 

8  40  22.6 

4.90 

4  13.0 

3 

II    9  38.26 

1. 099 

7  28  24.3 

6.56 

2  22.1 

4 

10  58  51.48 

0.759 

8  38  24.3 

4.97 

4    9.4 

4 

11  10   2.84 

1.088 

7  26  46.4 

6.60 

2  18.6 

5 

10  59    9.67 

0.783 

8  36  24.3 

5.04 

4    5.7 

5 

11  10  27.58 

1.084 

7  23   7.5 

6.64 

2  15.1 

6 

10  59  28.12 

+0.774 

+8  34  22.8 

^.10 

4    2.1 

6 

11  10  52.48 

+1.040 

+7  20  27.8 

-6.68 

2  11.6 

7 

10  59  46.84 

'     0.78S 

8  32  19.7 

5.17 

3  58.5 

7 

1111  17.52 

1.046 

7  17  47.2 

6.79 

2   8.1 

8 

11    0    5.83 

0.7M 

8  30  14.9 

5.94 

3  54.9 

8 

11  11  42.70 

1.068 

7  15    5.8 

6.75 

2    4.6 

9 

11    0  25.08 

0.807 

8  28   8.7 

5.30 

3  51.3 

9 

11  12   8.03 

1.058 

7  12  23.4 

6.78 

2    I.I 

10 

11    0  44.57 

0.818 

8  26    1.0 

5.38 

3  47.7 

10 

11  12  33.50 

1.068 

7    9  40.4 

6.81 

1  57.6 

II 

11     1    4.31 

40.898 

+8  23  51.8 

-8.49 

3  44.1 

11 

II  12  59.08 

+1.068 

+7    6  56.7 

-6.84 

154.1 

12 

1 1     1  24.30 

0.838 

821  41.0 

6.48 

3  40.5 

12 

11  13  24.80 

1.073 

7    4  12.2 

6.87 

150.6 

13 

1 1     1  44.53 

0.848 

8  19  28.9 

5.54 

3  36.9 

13 

11  13  50.63 

1.078 

7    I  27.0 

6.90 

1  47.1 

14 

11    2   4.99 

0.868 

8  17  15.3 

5.60 

3  33.3 

14 

II  14  16.58 

1.083 

65841.1 

6.93 

1  43.6 

15 

11    2  25.69 

0.888 

8  15   0.4 

5.68 

3  29.7 

15 

11  14  42.65 

1.088 

6  55  54.5 

6.95 

1  40.1 

16 

11    2  46.62 

40.8n 

+8  12  44.1 

-5.71 

3  26.1 

16 

11  15   8.83 

+1.009 

+6  63    7.4 

-6.96 

1  36.6 

17 

11    3    7.78 

0.886 

8  10  26.5 

5.77 

3  22.5 

17 

11  15  35.13 

1.008 

6  50  19.6 

7.01 

1  33.1 

.18 

11    3  29.15 

0.805 

8   8   7.6 

5.89 

3  18.9 

18 

11  16    1.52 

1.109 

6  47  31.2 

7.03 

1  29.6 

19 

11    3  50.74 

0.904 

8    5  47.4 

5.87 

3  15.3 

19 

II  16  28.01 

1.106 

6  44  42.3 

7.05 

126.1 

30 

1 1    4  12.54 

0.913 

8    3  25.9 

5  99 

3  11.8 

20 

11  16  54.60 

1.110 

6  4152.9 

7.07 

122.6 

21 

II    4  34.56 

40.9S1 

+8    1    3.2 

-5.97 

3    8.2 

21 

11  1721.28 

+1.114 

+6.39    2.9 

-7.09 

1  19.1 

22 

11    4  56.77 

0.990 

7  58  39.3 

6.09 

3    4.7 

22 

11  17  48.05 

1.118 

6  36  12.4 

7.11 

1  15.6 

23 

II    5  19.19 

0.999 

756  14.1 

6.07 

3    1.1 

23 

11  18  14.91 

1.191 

6  33  21.5 

7.13 

1  12.1 

24 

11    5  41.81 

0.947 

7  53  47.8 

6.19 

2  .57.6 

24 

11  18  41.85 

1.194 

6  30  30.1 

7.15 

1    8.6 

26 

II    6   4.64 

0.966 

7  51  20.4 

6.17 

2  54.0 

25 

11  19    8.87 

1.197 

6  27  38.3 

7.17 

1    5.1 

26 

11    627.65 

-I-0.983 

+7  48  51.8 

-6.99 

2  50.5 

26 

11  19  35.96 

+1.130 

+6  24  46.1 

-7.19 

1     1.6 

27 

II    6  50.85 

0.971 

7  46  21.9 

6.97 

2  46.9 

27 

11  20    3.13 

1.133 

6  21  53.6 

7.91 

0.58.2 

28 

11    7  14.23 

0.979 

74351.1 

6.39 

2  43.4 

28 

1 1  20  30.36 

1.136 

6  10    0.6 

7.99 

0  .54.7 

29 

II    7  37.80 

0.987 

7  41  19.2 

6.36 

2  39.8 

29 

1 1  20  57.66 

1.139 

6  16    7.4 

7.93 

0  51.2 

30 

11    8    1.54 

0.906 

7  38  46.2 

6.40 

2  36.3 

30 

1 1  21  25.02 

1.141 

6  13  13.8 

7.94 

0  47.7 

31 

II    8  25.46 

+1.009 

+7  ,\6  12.2 

-6.44 

2  32.7 

31 

1 1  21  52.44 

+1.143 

+6  10  19.9 

-7.95 

0  44.2 

32 

11    8  49.56 

+1.009 

+7  33  37.2 

-6,48 

2  29.2 

32 

1122  19.91 

+1.145 

+6    7  25.8 

-7.96 

0  40.8 

Day  of  the  Month. 

4th. 

13th. 

90th. 

38th. 

Day  of  the  M( 

[mth. 

5th. 

ISth. 

31st. 

39Ui. 

Polar  Semidiameter  .  . 
Horisontal  Parallax  .  . 

7:9 
0.9 

0.9 

7i 
0.9 

7:7 
0.9 

Polar  Semidiameter  .  . 
Horizontal  Parallax  .  . 

7:6 
0.9 

7.6 
0.9 

7.5 
0.9 

7:5 
0.9 

The  sign  +  prefixed  to  the  ] 
tknuaredeoTOMiiig.    Tl 

hourly  change  of  deoUnation  iudioatea  that  north  decl 
le  sign -^  indicates  that  north  declinations  are  deetea 

Inatlons  r 
sing  and 

ire  increasing  and  sonth  dedina- 
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SATURN,  1891. 


GREENWICH  MEAN  TIME 

SEPTEMRKR. 

OCTOBER 

1 

O 

Aeoension. 

Var.of 
B.A. 
fori 
Hour. 

D^asToV 

Var.of 
Deel. 
fori 
Hoar. 

Meridian 
Pa-ag- 

1 

0 

1 

Aaoeneion. 

Var.of 
R.A. 
fori 
Hour. 

DeSinaUon. 

Var.of 
Deel. 
fori 
Honr. 

Meridian 
Pa-a«e. 

ifoon. 

Noon. 

Noon, 

Noon. 

Noon. 

Noon. 

n 
+1.131 

Noon. 

if-.. 

, 

h    m     • 
II  22  19.91 

a 
+1.145 

o      1      u 

+6    7  2.5.8 

-7.96 

h    m 
0  40.8 

1 

b    m    a 
1136   8.44 

+4  40.38.9 

-7.05 

li    ni 
22  53.1 

2 

1 1  22  47.44 

1.147 

6    4  31.5 

7.97 

0  37.3 

8 

1 1  .36  35.57 

1.198 

4  37  50.2 

7.09 

22  49.6 

3 

11  23  15.01 

1.140 

6    1  36.9 

7.97 

0  33.8 

3 

1137    2.62 

1.195 

4  35    2.1 

6.99 

22  46.1  i 

4 

1 1  23  42.61 

1.161 

5  58  42.2 

7.98 

0  30.3 

4 

1 1  37  29.59 

1.192 

4  32  14.7 

6.96 

22  42.7 

5 

11  24  10.24 

1.158 

5  55  47.3 

7.98 

0  26.9 

5 

II  37  56.48 

1.118 

4  29  27.9 

6.93 

22  .39.2 

1 

6 

11  24  37.91 

■I-1.I53 

+5  52  52.4 

-7.99 

0  23.4 

6 

II  38  2.3.27 

+1.114 

+4  26  41.8 

-6.90 

22  35.7 

7 

11  25    5.61 

1.154 

5  49  57.3 

7.99 

0  19.9 

7 

1 1  38  49.98 

1.110 

4  23  56.5 

6.87 

22  32.2 

8 

1 1  25  33.33 

1.155 

5  47   2.2 

7.30 

0  16.4 

8 

1 1  39  16.59 

1.106 

4  21  11.8 

6.84 

22  28.7, 

9 

11  26    1.07 

1.156 

5  44    7.0 

7.30 

0  13.0 

9 

1139  43.10 

1.109 

4  18  28.0 

6.81 

22  25.2 1 

10 

1 1  26  28.83 

1.156 

5  41  11.9 

7.30 

0    9.5 

10 

1140   9.50 

l.OOB 

4  15  45.1 

6.78 

22  21.7 

II 

1 1  26  56.60 

+1.157 

+5  38  16.8 

-7.99 

0   6.0 

11 

1 1  40  35.79 

+1.093 

+4  13   2.9 

-6.74 

22  18.2 

\2 

1 1  27  24.37 

1.157 

5  35  21.7 

7.99 

>  0      2ft 

12 

1141     1.97 

1.088 

4  10  21.5 

6.70 

22  14.7 

13 

11  27  52.14 

1.157 

5  32  26.8 

7.98 

23  55.6 

13 

1141  28.05 

1.083 

4    741.1 

6.66 

22  11.2 

14 

11  28  19.91 

1.157 

52931.9 

7.98 

23  52.1 

14 

II  41  53.99 

1.078 

4    5    1.7 

6.62 

22    7.7 

15 

1 1  28  47.69 

1.156 

5  26  37.1 

7.97 

23  48.6 

15 

11  42  19.80 

1.073 

4    2  23.2 

6.58 

22    4.2 

16 

11  29  15.45 

+1.156 

+5  23  42.5 

-7.97 

23  45.2 

16 

1 1  42  45.49 

+1.068 

+3  59  45.6 

-6.54 

22    0.7 

17 

1 1  29  43.20 

1.155 

6  20  48.1 

7.96 

23  41.7 

17 

11  43  11.05 

1.062 

3  57    9.1 

6.50 

21  .57.2 

18 

11  30  10.94 

1.155 

5  17  53.9 

7.95 

23  38.2 

18 

1 1  43  36.47 

1.066 

3  54  33.6 

6.46 

21  .'>3.7; 

19 

1 1  30  38.65 

1.154 

5  14  59.9 

7.95 

23  34.8 

19 

1144     1.75 

1.050 

3  51  59.1 

6.41 

21  50.1 

30 

1131    6.34 

1.153 

6  12   6.2 

7.94 

23  31.3 

20 

1 1  44  26.89 

1.044 

3  49  25.7 

6.37 

21  4G.6 

21 

1 1  31  34.01 

+1.159 

+5    9  12.8 

-7.93 

23  27.8 

21 

11  44  51.88 

+1.038 

+3  46  53.4 

-6.33 

21  43.1 

22 

11  32    1.65 

I.15I 

5   6  19.6 

7,92 

23  24.3 

22 

11  45  16.72 

1.099 

3  44  22.2 

6.98 

21  39.6 

23 

1 1  32  29.26 

1.150 

5    3  26.7 

7.90 

23  20.8 

23 

II  45  41.40 

1.095 

3  41  52.3 

6.93 

21  36.0 ' 

24 

1 1  32  56.83 

1.148 

5   0  34.3 

7.18 

23  17.4 

24 

1 1  46   5.92 

1.018 

3  .39  2:).4 

6.18 

21  32.5 

25 

1 1  33  24.35 

1.146 

4  57  42.1 

7.17 

23  13.9 

25 

1 1  46  30.28 

1.011 

3  36  55.8 

6.13 

21  29.0 

26 

11  33  51.84 

+1.144 

+4  54  50.4 

-7.15 

23  10.5 

26 

11  46  54.47 

+1.004 

+3  34  29.4 

-6.08 

21  25.5 

27 

1 1  34  19.28 

1.149 

4  51  59.1 

7.13 

23    7.0 

27 

11  47  18.48 

0.997 

3  32    4.3 

6.03 

21  21.9 

28 

1 1  34  46.66 

1.140 

4  49    8.3 

7.11 

2:^  3.5 

28 

1 1  47  42.32 

0.990 

3  29  40.5 

5.97 

21  18.4  1 

29 

11  35  13.98 

1.137 

4  46  18.0 

7.09 

23    0.0 

29 

1 1  48    5.99 

0.089 

3  27  18.0 

5.91 

21  14.9 

30 

11  35  41.24 

1.134 

4  43  28.2 

7.07 

22  56.6 

30 

1 1  48  29.46 

0.974 

3  24  56.9 

5.85 

21  11.4 

31 

1 1  36    8.44 

+1.131 

+4  40  38.9 

-7.05 

22  53.1 

31 

1 1  48  52.73 

+0.966 

+3  22  :f7.2 

-5.79 

21    7.8 

32 

1136  35.57 

+1.196 

+4  37  50.2 

-7.09 

22  49.6 

32 

II  49  15.82 

•H>.858 

+3  20  18.9 

-5.73 

21    4.3 

Day  of  the  Hi 

»]ith. 

6th. 

14th. 

93d. 

SOtb. 

Day  of  the  Month. 

6th. 

16th. 

14th. 

Polar  Semidiameter  .  . 
HorizonUl  Parallax  .  . 

7':5 
0.9 

0.9 

7:5 
0.9 

7:5 
0.9 

Po 
Ha 

lar  Semidian 
rizontal  Pan 

leter  .  . 

7':6 

0.9 

0.S 

0.9 

illaz  .  . 

.... 

K< 

yim.— Th< 

B  aign  +  indloatea  north  deolinations; 

thealKn  — in( 

licateasc 

nthdeolinationa. 
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GREENWICH  MEAN  TIME. 

NOYEMBEB. 

DECEMBER. 

1 

1 

1 

ARoennion. 

Var.of 
R.A. 
for  1 
Hoar. 

Apparent 
DeoUnation. 

Var.of 
Deol. 
fori 
Hour. 

yoon. 

Maridlau 
Pawao:e. 

1 
1 

1 

Afloension. 

Var.of 
R.A. 
fori 

Hoar. 

Apparent 
Deolination. 

Var.of 

Decl. 

fori 

Hoar. 

Herldiau 

PHMNIge. 

li    ni 
19  15.8 

No<ni. 

Noon. 

liooH 
+3  20'l8'.'9 

Noon. 

Noon. 

Noon, 

Noon. 

h    nt     B 
1 1  49  15.82 

n 
-H>.856 

ft 

-5.73 

)i     III 
21    4.3 

It    ni     A 
1 1  58  56.22 

8 

+0.630 

0      /     tt 
+2  24  27.8 

-3.49 

2 

1 1  49  38.70 

0.949 

3  18    2.1 

5.6« 

21    07 

2 

II  59  11.17 

0.617 

2  23    6.9 

3.33 

19  12.1 

3 

1150    t.37 

0.940 

3  15  46.7 

5.61 

20  57.1 

3 

II  59  25.80 

0.003 

2  21  48.1 

3.93 

19    8.4 

4 

i  1  50  23.83 

0.901 

3  13  32.9 

5.55 

20  53.5 

4 

II  59  40.10 

0.589 

2  20  31.7 

3.14 

19    4.7 

5 

11  50  46.08 

0.999 

3  1 1  20.6 

5.49 

20  50.0 

5 

1 1  59  54.06 

0.S75 

2  10  17.6 

3.05 

19    1.0 

« 

1151    8.10 

40.913 

+3   9   9.9 

-5.49 

20  46.4 

6 

IS   0    7.68 

+0.561 

+2  18    5.8 

-9.95 

18  57.3 

7 

1 1  51  29.90 

0.904 

3    7    0.9 

5.35 

20  42.8 

7 

12    0  30.97 

0.547 

2  16  56.3 

9.85 

18  53.5 

8 

1151  51.48 

0.804 

3    4  53.4 

5M 

20  39.2 

8 

12   0  33.90 

0.539 

2  15  49.2 

9.75 

18  49.8 

9 

11  52  12.83 

0.885 

3    2  47.6 

5.91 

20  35.7 

9 

12   0  46.49 

0.518 

2  14  44.5 

9.65 

18  46.1 

10 

11  52  33.94 

0.875 

3    0  43.4 

5.14 

20  32.1 

to 

12   0  58.73 

0.603 

2  13  42.1 

9.56 

18  42.3 

11 

1 1  52  54.82 

+0.865 

+2  58  41.0 

-5.07 

20  28.5 

11 

12    1  10.63 

+0.488 

+2  12  42.1 

-9.45 

18  38.6 

12 

11  5:)  15.45 

0.865 

2  56  40.3 

5.00 

20  24.9 

12 

12    1  22.17 

0.473 

2  1 1  44.5 

9.35 

18  34.9 

13 

1 1  53  35.84 

0.845 

25441.4 

4.99 

20  21.3 

13 

12    1  33.35 

0.458 

2  10  49.3 

9.95 

1831. 1 

14 

1 1  53  55.97 

0.834 

2  52  44.2 

4.85 

20  17.7 

14 

12    1  44.17 

0.443 

2    9  56.6 

9.15 

18  27.4 

15 

1154  15.85 

0.883 

2  50  48.8 

4.77 

20  14.1 

15 

12    154.63 

0.498 

2    9   6.3 

9.05 

18  23.6 

16 

11  54  35.47 

+0.819 

+2  48  55.3 

-4.69 

20  10.5 

16 

12   2    4.73 

+0.413 

+2   8  18.5 

-1.95 

18  19.8 

17 

1 1  54  54.84 

0.801 

2  47    3.6 

4.61 

20    6.9 

17 

12   2  14.45 

0.398 

2    7  33.2 

1.84 

18  16.1 

18 

II  55  13.94 

0.790 

2  45  13.8 

4.53 

20    3.3 

18 

12    2  23.80 

0.388 

2   6  50.3 

1.73 

18  12.3 

19 

1 1  55  32.77 

0.779 

2  43  25.9 

4.45 

19  59.7 

19 

12    2  32.78 

0.367 

2   6   9.9 

1.63 

18    8.5 

20 

II  55  51.33 

0.783 

2  41  39.8 

4.37 

19  56.0 

20 

12   2  41.39 

0.351 

2    5  32.1 

1.53 

18    4.7 

21 

1156   9.61 

+0.756 

+2  39  55.7 

-4.29 

19  52.4 

21 

12    2  49.62 

+0.335 

+2    4  56.8 

-1.49 

18    0.9 

22 

1156  27.61 

0.744 

2  38  13.7 

4.91 

19  48.7 

22 

12    2  57.46 

0.319 

2    4  24.1 

1.31 

17  57.1 

23 

1 1  56  45.32 

0.739 

2  36  33.6 

4.13 

19  45.1 

23 

12    3    4.93 

0.303 

2    3  53.9 

1.90 

17  53.3 

24 

11  57    2.74 

0.790 

2  34  55.5 

4.05 

1941.4 

24 

12    3  12.01 

0.987 

2   3  26.2 

1.10 

17  49.4 

25 

1 1  57  19.87 

0.708 

2  33  19.4 

3.96 

19  37.8 

25 

12    3  18.70 

0.971 

2    3    1.2 

0.99 

17  45.6 

26 

11  57  36.71 

+0.695 

+2  31  45.5 

-3.87 

19  34.1 

26 

12    3  25.00 

+0.955 

+2    2  38.7 

-0.88 

1741.8 

27 

1 1  57  53.23 

0.689 

2  30  13.6 

3.78 

19  30.5 

27 

12    3  30.90 

0.939 

2    2  18.8 

0.77 

17  38.0 

28 

1 1  58   9.45 

0.669 

2  28  43.9 

3.69 

19  26.8 

28 

12    3  36.42 

0.993 

2    2    1.5 

0.66 

17  34.1 

29 

1 1  58  25.37 

0.6S6 

2  27  16.3 

3.60 

19  23.1 

29 

12    3  41.54 

0.906 

2    1  46.9 

0.56 

17  30.3 

30 

1 1  58  40.95 

0.643 

2  25  50.9 

3.51 

19  19.4 

30 

12    3  46.25 

0.189 

2    1  .34.9 

0.45 

I7  2G.4 

31 

1 1  58  56.22 

+0.630 

+2  24  27.8 

-3.49 

19  15.8 

31 

12   3  50.57 

+0.179 

+2    1  25.5 

-0.34 

17  22.5 

32 

II  59  11.17 

+0.617 

+2  23   6.9 

-3.33 

19  12.1 

32 

12    3  54.49 

+0.155 

+2    1  18.7 

-0.93 

17  18.7 

Day  of  the  Month. 

let. 

9th. 

17th. 

*i5th. 

Day  of  the  Month. 

Sd. 

8:1 
0.9 

llth. 

8^' 
0.9 

19th. 

97th. 

Uth. 

Polar  Somidiameter  .  . 
[lorizontal  Parallax  .  . 

77 
0.9 

7!8 
0.9 

7:9 
0.9 

ao 

0.9 

Polar  Semidiameter  .  . 
Horizontal  Parallax  .  . 

rf:3 

0.9 

8:4 
1.0 

1.0 

The  algn  +  prefixed  to  the  b 

onrly  ohange  of  declination  Indloatee  that  north  decli 
e  sign  ~  indicates  that  north  deolinatione  are  deoreai 

[nations  ii 
ling  and  1 

re  increasing  a 
lonth  declinati 

nd  sonth  declina- 
one  increasing. 
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GHEENWIOH  MEAN  TIME. 

Month 
and 

Apparent 
Ascension. 

Var.of 
RA. 
fori 
Day. 

Dt5C^. 

Var.of] 
Decl.  1 

g^J   iMeridlan 
^*>-  .  Paiwage. 

Month 
and 

Apparent 
Asceusiou. 

Var.of 
ILA. 
fori 
Day. 

Apparent 
Declination 

Var.of 
Deol. 
fori 
Bay. 

HaridSan 
PtaMge.' 

j   i>»y. 

Day. 

1 

Noini. 

yoon. 

Noon. 

Noon.\ 

yoon. 

iVoon. 

Noon. 

JToon. 

h  m     s 

s 

O        1       /• 

//     1     h    m 

h   m     s 

8 

O        1       n 

It 

h    m 

Jan.    1 

13  55  44.29 

+7.109 

-11  1(135.0 

-37.50     19    9.3 

July  4 

13  42   7.20 

-0.305 

-10   0  56.5 

-0.68 

652.1 

5 

135611.18 

6.337 

11  18  56.5 

33  93    1854.0 

8 

13  42   7.57 

+«.493 

10    1    8.0 

5.14 

636.4 

9 

13  5634.96 

5.544 

1121    0.5 

28.81  '  18  38.7 

IJ 

13  42  U.I5     1  233      II)    1  37.7  '     9.71 

6  20.8 

13 

13  56  55.51 

4.T98 

1122  46.8 

94.99    18  23.3 

16 

13  4217.921  t.wa     10    225.6 

14.33 

6   5.2 

17 

13  57  12.76 

3.895 

11  24  14.8 

19.71    18   7.8 

20 

13  4227.83 

9.878      10    3  31.4 

18.68 

549.6 

ii\ 

13  57  26.65 

+3  053 

-1125  24.4 

-15.10  1  17  52.3 

24 

13  4240.93 

+3.658 

-10    4  54.9 

-93.07 

534.1 

25 

13  57  37.17 

9.904 

1126  15.6 

10.48 

17  36.7 

28 

13  42  57.10 

4.499 

10   6  35.9 

97.40 

5  18.6 

29 

13  5744.28 

1.350 

1126  48.2 

5.83 

1721.1 

Aug.  1 

13  43  16.34 

5.191 

10   8  34.0 

31.66 

5   3.2 

Feb.   2 

13  57  47.97 

+0.491 

1127   2.3 

-  1.19 

17    5.4 

5 

13  43  38.61 

5.939 

10  1049.1 

35.83 

4  47.9 

6 

13  57  48.22 

-0.367 

1 1  26  57.8 

+  3.45 

16  49.7 

9 

13  44    3.84 

6.667 

10  13  20.5 

30.86 

4  32  6 

10 

13  57  45.05 

-1.916 

-1126  34.8 

+  8.04 

16  33.9 

13 

13  4431.92 

+7.370 

-10  16   7.8 

-43.74 

4  17.3 

14 

13  57  38.51 

9.050 

1 1  25  53.6 

19.59 

16  18.0 

17 

13  45   2.77 

8.048 

10  19  10.2 

47.43 

4    2.1 

18 

13  57  28.68 

9.861 

1 1  24  54.7 

16.90 

16   2.1 

21 

13  45  36.27 

8.699 

10  22  27.0 

50.95 

3  46.9 

82 

13  57  15.65 

3.645 

1123  38.6 

91.11 

1546.2 

25 

13  46  12.33 

9.396 

10  25  57.6 

54.39 

3  31.8 

26 

13  56  59.55 

4.409 

1122   6.0 

95.16 

15  30  2 

29 

13  46  50.84 

9.997 

102941.4 

57.53 

3  16.7 

Mar.  2 

13  5640.48 

-5.198 

-1120  17.5 

+90.06 

15  14.1 

Sept.  2 

13  47  31.70 

10.496 

-10  33  37.6 

-60.54 

3    1.7 

6 

13  56  18.57 

5.890 

11  18  13.8 

39.78 

14i>8.0 

6 

13  48  14.78 

11.036 

10  37  45.4 

63.34 

2  46.7 

10 

13  55  5:^.98 

6.469 

11  15  55.6 

36.96 

1441.9 

10 

13  48  59.94 

11.535 

10  42    4.0 

65.91 

2  31.7 

14 

13  55  26.89 

7.066 

11  13  24.0 

39.48 

14  25.7 

14 

13  49  47.02   11.997 

10  46  32.4 

68.94 

2  16.7 

18 

13  54  57.52 

7.609 

11  10  40.2 

49.40 

14    9.5 

18 

13  50  35.87 

19.499 

10  51    9.6 

70.84 

2    1.8 

22 

13  54  26.09 

-8.096 

-M    7  45.3 

+45.00 

13  5.3.3 

22 

13  51  26.34 

19.811 

-10  55  54.8 

-7a.S9 

146.9 

26 

13  53  52.82 

6.206 

11    4  40.6 

47.30 

13  37.0 

26 

13  52  18.31 

13.164 

11    047.1 

73.90 

132.1 

:io 

13  53  17.95 

8.896 

11    127.3 

49.30 

13  20.7 

30 

1353  11.61 

13.479 

11    5  45.7 

75.34 

1  17.2 

Apr.    3 

13  5241.72 

9.910 

10  58   6.6 

50.97 

13    4.4 

Oct.    4 

13  54    6.08 

13.750 

11  10  49.5 

76.S9 

1    2.4 

* 
' 

13  52   4.36 

9.456 

10  54  40.0 

59.98 

12  48.0 

8 

13  55    1.55 

13.975 

11  15  57.5 

77.44 

0  47.6 

11 

13  5126.16 

-9.639 

-10  51    8.9 

+53.90 

12  31.6 

12 

13  55  57.82 

14.153 

-1121    8.6 

-78.09 

0  32.8 

15 

13  50  47.40 

9.rj5 

10  47  34.9 

53.73 

12  15.3 

16 

1356  54.71 

14  989 

11  2621.9 

78.48 

0  18.0 

IS) 

13  50   8.37 

9.771 

10  43  59.6 

53.87 

1 1  58.9 

•     20 

13  57  52.07 

14.383 

1131:)6.2 

78.65 

J  0  s.  t 
}n  as. 5 

2:i 

13  49  29.32 

9.741 

10  40  24.4 

53.65 

1 1  42  5 

24 

13.^)8  49.72 

14  434 

1 1  36  50.8 

78.59 

%\AA.l 

27 

13  48  50.52 

9.646 

10  36  50.8 

53.08 

1126.1 

28 

13  59  47.48 

14.439 

1 1  42   4.6 

78.99 

%\  :i0.0 

May    1 

13  48  12.22 

-9.491 

-10  33  20.2 

+59.16 

11    9.8 

Nov.   I 

14    0  45.17 

14.397 

-11  47  16.7 

-77.78 

23  15.2 

5 

13  47  34.68 

9.968 

10  29  54.0 

50.87 

10  53.4 

5 

14    142.59 

14.305 

11  52  26.0 

76.87 

23    0.4 

9 

1346  58.16 

8.981 

10  26  33.7 

49.91 

10  37,1 

9 

14    2  39.54    14.169 

1157  31.4 

75.76 

22  45.6 

13 

13  46  22.92 

8.09 

10  23  20.8 

47.18 

10  20.8 

13 

14    3  35.83    13.973 

12   231.8 

74.49 

22  30.9 

17 

13  45  49.21 

8.991 

10  20  16.7 

44.83 

10    4.5 

17 

14    4  31.27    13.741 

12   7  26.5 

79.86 

22  16.1 

21 

13  45  17.22 

-7.763 

-10  17226 

+49.10 

9  48.3 

21 

14    5  25.70  !  13.465 

-12  12  14.4 

-71.08 

22    1.2 

25 

13  44  47.17 

7.958 

10  14  39.5 

39.98 

9  32.0 

25 

14    6  18.93  1  13.142 

12  16  54.8 

69.07 

21  46.4 

29   13  44  19.22 

6.709 

10  12   8.6 

36.13 

9  15.9 

29 

14    7  10.77  i  19.771 

12  2126.6 

66.88 

21  31.5 

Jane  2;  13  43  53.56 

6.115 

10   9  50.8 

39.79 

8  59.1 

D(»c.   3 

14    8    1.03 

19  350 

12  25  49.0 

64.33 

21  16.6 

6    13  43  30.36 

5.478 

10   7  47.2 

99.07 

8  4.3.6 

7 

14    8  49.51 

11.883 

12  30    1.0 

61.61 

21     1.6 

10,  13  43   9.78 

-^.805 

-10    5  58.6 

+95.90 1    8  27.5 

11 

14    9  36.04 

11.375-12  34     1.7 

-58.69 

20  46.7 

14,  134251.95 

4.103 

10    4  25.8 

91.15     8  11.5 

15 

14  10  20.46 

10.827;    12  37  50.3 

55.61 

20  31.7 

18:  13  42  36.99 

8.377 

10   3   9.5 

16.98      7  55.5 

19 

nil    2.61 

10.242 1    12  4126.3 

59.36 

20  16.6 

22    13  42  24.96 

9.639 

10   2  10.1 

19.79     7  39.6 

23 

14  11  42.34 

9.616      12  44  49.0     48.93 

20    1.6 

26   13  42  15.95 

1.873 

10    127.9 

8  37      7  23.7 

27 1  14  12  19.49 

8  931      12  17  57.6;   45.33 

19  46.5 

30    13  42  10.00,-1.096 

-10    1    3.3  +  3.93      7    7.9 

3I|  14  12  53.90 

+8.949  -12  50  51.3-41.55 

1931.3 

July  4 

13  42   7.20 

-0.305 

-10   0  56.5 

-0.58 

6  52.1 

i 

Greatest  horizontal  parallax, 
Least  horizontal  parallax, 


April      20,  0".51. 
October  24,  0".4.'j. 


G  ivatcHt  hemidiamul  er, 
LoiiHt  Henii<liaiii<>ler, 


April      20,  1".92. 
October  24,  l".7a. 


NEPTUNE,  1891. 
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GREP]NWICH  MEAN  TIME. 

1 

'  Month 
ami 
Day. 

Ascension. 

Var.of 
K.A. 
fori 
Day. 

Apparent 
Declination. 

Var.of 
Decl. 
fori 
Day. 

Meridian 
PawHge. 

Manth 
and 
Day. 

Ascension. 

Var.of 
B.A. 
fori 
Day. 

Apparent 
Declination 

Var.of 
Decl. 
fori 
Day. 

Pi«age. 

Nwm. 

iVoOA. 

Ifoon. 

Noon, 

Noon. 

Noon. 

Noon. 

Novn, 

IJUB.     1 

h  m     s 
4  1  i  22.53 

8 

-5.499 

O        /       /• 

+  1925  22.1 

-11.74 

h     m 
926.4 

Jaly   4 

h  m    s 
4  25  16.50 

s 
+«.1I6 

O       1       II 

+20  541.6 

+17.10 

h    m 
21  3.3.0 

5 

4  11    1.57 

5.045 

1924  37.4 

10.59 

9  10.3 

8 

4  25  48.39 

7.8B9 

20  6  48.1 

16.14 

21  17.8 

9 

4  10  42.22 

4.623 

19  23  57,5 

9.34 

8  54.3 

12 

4  2619.04 

7.498 

20  7  50.7 

15.15 

21    2.6 

13 

4  I0  24.(;:«!  4  171 

!9»23  22.8 

8.00 

338.3 

16 

4  26  48.'^4 

7  149     20    8  4931    14.14 

20  47.3 

17 

4  10   8.89 

3.693 

1922  53.61     6.60 

822.3 

20 

4  27  16.20 

6  7:6;   20    9  43.8 

13.09 

2032.0 

21 

4    0  55.12 

-3.191 

+  192230.1 

-5.15 

8   6.3 

24 

4  27  42.52 

+6.381 

+20  10  34.0 

+19.01 

20  16.7 

25 

4   9  43.39 

9.670 

1922  12.6 

8.67 

7  50.4 

28 

4  28  7.22 

6.964 

20  1 1  19.8 

10.88 

20    1.4 

29 

4   9  33.78 

9.136 

1922    1.0 

9.16 

7  34.6 

Aug.  1 

4  2830.20 

5.599*    20  12    1.0 

9.73 

19  46.1 

Feb.  2 

4   9  26  33 

1.584 

192155.4 

-0.09 

7  18.7 

5 

4  2851.37 

5.056 

20  12  37.6 

8.55 

1930.7 

6 

4    921.13 

1.017 

192156.1 

+  0.95 

7  2.9 

9 

4  2910.64 

4.579 

20  13  9.4 

7.37 

19  15.3 

10 

4    9  18.20 

-0.445 

+  1922   3.0 

+  9.51 

6  47.1 

13 

4  2927.93 

4-4.079 

+20  13  36.5 

+  6.15 

18  59.8 

14 

4   9  17.58 

■H),I34 

19  22  16.2 

4.00 

631.4 

17 

4  2943.20 

3.558 

20  13  58.6 

4.99 

18  44.3 

18 

4   9  19.28 

0.713 

19  2235.7 

6.64 

6  15.7 

21 

4  29  66.38 

3.039 

20  14  15.9 

3.71 

1828.8 

22 

4   92:^.28 

1.985 

19  23    1.3 

7.17 

6  0.0 

25 

4  30   7.44 

9.495 

20  14  28.3 

9.49 

18  13.3 

26 

4   9  29.56 

1.856 

1923  33.0 

8.64 

544.4 

29 

4  3016.32 

1.944 

20  14  35.8 

1.96 

17  57.7 

Mar.  2 

4   9  38.12 

-Hi.490 

+19  24  10.4 

+10.06 

528.8 

Sept.  2 

4  3022.98 

+1.386 

+20  14  38.4 

+  0.09 

17  42.1 

6 

4   9  48.91 

9.977 

1924  53.6 

11.51 

5  13.2 

6 

4  30  27.39 

0.891 

20  14  36.0 

-  1.99 

17  26.4 

10 

4  10    1.92 

3.594 

19  25  42.4 

19.87 

4  57.7 

10 

4  3029.54 

+0.957 

20  14  28.7 

9.43 

17  10.7 

14 

4  10  17.08 

4.054 

1926  36.5 

14.16 

4  42.3 

14 

4  3029.45 

-O.304 

20  14  16.6 

3.61 

16.55.0 

18 

4  10  34.33 

4.566 

1927  35.6 

15.37 

4  26.8 

18 

4  3027.11 

0.869 

20  14   0.0 

4.77 

16  39.2 

22 

4  10  53.58 

+5.058 

+  192839.4 

+16.54 

4  11.4 

22 

4  3022.56 

-1.415 

+20  1338.7 

-5.91 

16  23.4 

26 

4  11  14.77 

5.531 

19  2947.7 

17.60 

3  56.1 

26 

4  3015.80 

1.961 

20  13  12.8 

7.03 

16   7.6 

30 

4  1 1  37.80 

5.9R1 

19  31    0.1 

18.50 

3  40.7 

30 

4  30  6.89 

9.495 

20  12  42.5 

8.10 

1551.7 

Apr.  3 

4  12   2.59 

6.411 

19  32  16.3 

19.50 

325.4 

Oct.    4 

4  2955  86 

3.016 

20  12  8.0 

9.13 

15  35.8 

7 

4  1229.06 

6.890 

19  33  36.0 

90.34 

3  10.1 

8 

4  2942.79 

3.516 

20  1 1  29.5 

10.11 

15  19.8 

11 

4  12  57.11 

+7.199 

+  19  34  58.9 

+91.06 

254.8 

12 

4  2927.76 

-3.996 

+20  10  47.2 

-11.03 

15   3.8 

15 

4  13  26.61 

7.547 

19  3624.5 

91.73 

2  39.6 

16 

4  29  10.86 

4.448 

20  10    1.3 

11.90 

14  47.8 

19 

4  13  57.45 

7.867 

19  37  52.6 

99.98 

2  24.4 

20 

4  2852.21 

4.873 

20   9  12.1 

13.70 

14  31.8 

23 

4  14  29.51 

8.160 

1939  22.6 

99.79 

2  9.2 

24 

42831.91 

6.973 

20   8  19.8 

13.43 

14  15.7 

27 

4  15   2.69 

8.494 

19  40  54.3 

93.10 

154.0 

28 

4  2810.07 

5.641 

20   7  24.7 

14.11 

13  59.6 

May    1 

4  15  36.86 

+8.657 

+19  42  27.3 

+93.39 

138.8 

Nov.  1 

4  27  46.83 

-5.974 

+20  627.0 

-14.71 

13  43.5 

5 

4  16  11.91 

8.863 

19  44    1.3 

93.50 

1  23.7 

5 

4  27  22.33 

6.988 

20   5  27.2 

15.90 

13  27.4 

9 

4  16  47.72 

9.037 

19  45  35.9 

93.70 

1    8.6 

9 

4  2656.74 

6.519 

20  4  25.7 

15.50 

13  11.2 

13 

4  1724.16 

9.176 

19  47  10.8 

93.73 

0  53.4 

13 

4  26  30.23 

6.799 

20   3  22.7 

16.88 

12  55.0 

17 

4  18    1.08 

9.960 

19  48  4.5.6 

93.64 

0.38.3 

17 

4  26  2.96 

6.898 

20  218.8 

16.08 

12:)8.9 

21 

4  I8:W.36 

+9.355 

+  1950  19.8 

+93.47 

0  23.2 

21 

42535.10 

-7.095 

+20    1  14.2 

-16.91 

1222.7 

25 

4  19  15.88 

9.400 

195153.3 

93.95 

0   8.1 

25 

4  25  6.82 

7.107 

20  0   9.3 

16.99 

12   6.5 

29 

4  19  53.52 

9.414 

19  53  2,5.7 

99.95 

23  49.2 

29 

4  24  38.31 

7.140 

1959   4.6 

16.19 

1150.3 

June  2 

4  20  31.15 

9.395 

19  54  56.8 

29.67 

2.3  34.1 

Dec.   3 

4  24   9.76 

7.197 

19  58  0.5 

15.89 

1134.1 

6 

4  21    8  64 

9.346 

19  56  26.2 

99.11 

23  19.0 

7 

42341.36 

7.064 

19  5657.6 

15.58 

11  17.9 

10 

4  2145.87 

+«.9ea 

+  19  57  5.3.6 

+91.57 

23   3.9 

II 

4  23  13.31 

-6.965 

+19  55  56.0 

-15.16 

II    1.7 

14 

4  2222.69 

9.144 

19  59  18.7 

90.97 

22  48.8 

15 

4  2245.78 

6.801 

19  54  66.5 

14.69 

1045.5 

18 

4  22  58.98 

8.996 

20   041.3 

90.31 

2233.6 

19 

4  22  18.96 

6.606 

19  53  59.3 

13.98 

1029.3 

22 

4  2:)  34.62 

8.89U 

20   2    1.1 

19.57 

2218.5 

2:J 

4  2152.99 

6.370 

19  53   4.8 

13.94 

10  13.2 

26 

4  24   9.50 

8.615 

20   3  17.8 

18.79 

22   3.3 

27 

4  2128.06 

6.088 

195213.5 

19.« 

957.0 

30 

4  24  43.50 

+8.380 

+20   4  31.4 

+17.99 

21  48.2 

31 

4  21    4.34 

-5.765 

+195125.6 

-llJM) 

9  40.9 

July  4 

4  25  16.50 

+«.116 

+20   5  41.6 

+17.10 

21  33.0 

*  Greatest  horizontal  parallax, 
Least  horizontal  parallax, 


NoTomber  29,  0".81. 
May  29,  0".29. 


Greatest  semidiameter, 
Least  semidiameter, 


Kovembor  2i»  1"  J8. 
May  2i»  V», 
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HELIOCENTRIC  CO-ORDINATES,  1891. 


MBBCUIIY. 

QREENWICH  MEAN  NOON 

Date. 

Ueli 

Loi 

Mean 

of 

ooentrio 
if^ttude, 

Equinox 

Dat«. 

Daily 
Motion. 

RedaoUoH 

to 

Orbit. 

Heliooeutrir 
Latitude. 

Daily 
Motion. 

Logarithm 

of 

Radius 

Vector. 

Logarithm  of  DiataiiM 
fioni  Earth— 

At  Date. 

At  Interne 
diateDate. 

o 

O       /          II 

/       II 

O         /           // 

/      II 

Jan.-I 

26 

22 

51.8 

5  U  48.5 

-  8  31.2 

-2  28  51.6 

-1-38  94.0 

9.5146418 

9.9721682 

9.9598419 

1 

37 

49 

9.1 

5  51  14.7 

-  4    5.1 

-1     7  37.5 

49  34.4 

9.50:)8485 

9.9471612 

9.9.342133 

3 

49 

46 

i  4 

6    5    3.4 

+  1  13.7 

+0  20    7.5 

44  47.4 

9.4953969 

9.9211134 

9.9080086 

5 

62 

6 

37.4 

6  14  45.1 

6  2JI.2 

1  49  47.6 

44  94.9 

9.4899179 

9.8950744 

9.8825179 

7 

74 

41 

29.4 

6  19    9.1 

10  36.5 

3  15  47.9 

41    7.0 

9.4878657 

9.8705711 

9.8594834 

9 

87 

19 

15.1 

6  17  35.8 

+  12  42.4 

+4  32  28.7 

+35    0.6 

9.4894203 

9.8495101 

9.8408948 

11 

99 

47 

56.5 

6  10    9.4 

12  23.3 

5  35    8.2 

97  15.9 

9.4944447 

9.8338527 

9.8285523 

13 

Ml 

56 

29.0 

5  57  38.4 

9  51.8 

6  20  51.9 

18  S4.3 

9.5025180 

9.8251009 

9.8235361 

15 

123 

36 

0.4 

5  41  83.9 

5  47.8 

6  48  47.7 

9  37.0 

9.5i:)0264 

9.8238237 

9.8258659 

17 

134 

40 

32.6 

5  99  54.4 

-h  1    3.2 

6  59  49.9 

+•  1  36.6 

9.5252797 

9.8295104 

9.8345691 

19 

145 

4 

5.4 

5    3  36.5 

-  3  34.2 

+6  56    3.1 

-  5  10.0 

9.5:}86049 

9.8408346 

9.8480931 

21 

154 

55 

9.8 

4  44  35.1 

7  30.1 

6  40    4.2 

10  35.4 

9.5524148 

9.8561378 

9.8647783 

23 

164 

6 

7.2 

4  96  35.5 

10  24.4 

6  14  33.3 

14  43.5 

9.56623-28 

9.8738440 

9.8831879 

25 

172 

42 

30.8 

4  10    4.1 

12  10.9 

5  41  55.3 

17  44.5 

9.5796944 

9.8926861 

9.9022358 

27 

180 

47 

30.9 

3  55  13.4 

12  51.4 

5    4  13.3 

19  49.6 

9.5925:)58 

9.9117540 

9.9211753 

29 

188 

24 

33.5 

3  49    6.1 

-12  33.9 

+4  23    5.9 

-91  11.4 

9.6045732 

9.9304483 

9.9395352 

31 

195 

37 

2.1 

3  30  38.8 

1 1  28.3 

3  39  50.2 

91  50.5 

9.6156853 

9.9484072 

9.9570439 

Feb.  2 

202 

28 

11.7 

3  90  45.9 

9  45  6 

2  55  24.8 

99  99.9 

9.6257960 

9.9654316 

9.9735627 

4 

209 

1 

3.6 

3  19  19.6 

7  35.8 

2  10  33.8 

99  96.0 

9.6348619 

9.9814325 

9.9690401 

6 

215 

18 

24.1 

3    5  13.4 

5    8.6 

1  25  50.0 

99  15.6 

9.6428608 

9.9963873 

0.0014776 

8 

221 

22 

45.3 

9  50  19.4 

-  2  32.2 

+0  41  .37.7 

-91  55.1 

9.6497855 

0.0103155 

0.0169069 

10 

227 

16 

25.8 

9  54  31.7 

+  0    6.4 

-0     1  44.9 

91  96.3 

9.6556369 

0.0232682 

0.0293762 

12 

233 

1 

32.8 

9  50  45.9 

2  40.9 

0  44    3.5 

90  51.4 

9.6604207 

0.0352682 

0.0409415 

14 

238 

40 

4.5 

9  47  55.6 

5    6.0 

1  25    7.2 

90  11.5 

9.6641448 

0.0464030 

0.0516596 

IG 

244 

13 

50.6 

9  45  59.9 

7  17.4 

2    4  46.6 

19  97.9 

9.6668167 

0.0567183 

0.0615857 

18 

249 

44 

35.6 

9  44  54.9 

-•-  9  11.5 

-2  42  53.1 

-18  38.7 

9.6684428 

0.0662C78 

0.0707710 

20 

255 

14 

0.3 

9  44  38.6 

10  44.6 

3  19  18.4 

17  45.9 

9.6690273 

0.0751004 

0.0792609 

22 

260 

43 

42.7 

9  45  19.0 

11  53.9 

3  53  53.5 

16  48  4 

9.6685717 

0.0832574 

0.0870942 

24 

266 

15 

20.9 

9  46  34.4 

12  37.2 

4  26  28.3 

15  45.4 

9.6670747 

0.0907752 

0.0943037 

26 

271 

50 

33.6 

9  48  46.6 

12  52.3 

4  5(i  50.9 

14  36.0 

9.6645326 

0.0976825 

0.1009138 

28 

277 

31 

2.5 

9  51  50.8 

+12  37.7 

-5  24  47.2 

-13  16.8 

9.6609393 

0.1040001 

0.1069425 

Mar.  2 

283 

18 

33.3 

9  55  49.4 

1 1  52.4 

5  49  59.8 

11  59.1 

9.6562871 

0.1097418 

0.1123987 

4 

289 

14 

58.7 

3    0  45.8 

10  35.8 

6  12    7.9 

10  13.9 

9.6505678 

0.1149129 

0.1172838 

6 

295 

22 

17.7 

3    6  43.8 

8  48.4 

6  30  45.9 

8  91.4 

9.6437761 

0.1195097 

0.1215887 

8 

301 

42 

38.5 

3  13  48.6 

6  32.4 

6  45  22.9 

6  19.9 

9.6359095 

0.1235182 

0.1252946 

10 

308 

18 

20.3 

3  99    5.5 

+  3  50.8 

-6  55  21.7 

-3  49.8 

9.6269743 

0.1269137 

0.1283704 

12 

315 

11 

52  5 

3  31  40.1 

+  0  49.3 

6  59  58.2 

-  0  49.3 

9.6169904 

0.1296585 

0.1.307712 

14 

322 

25 

56.3 

3  49  38.0 

-  2  24.1 

6  58  20.5 

+-9  39.0 

9.6059983 

0.1317003 

0.1324366 

16 

330 

3 

22.9 

3  55    3.6 

5  37.9 

6  49  29.3 

6  94.8 

9.5940692 

0.1329697 

0.1332879 

18 

338 

7 

10.5 

4    8  59.0 

8  37.0 

6  32  18.8 

10  51.6 

9.5813181 

0.1333783 

0.1332263 

20 

346 

40 

17.7 

4  94  99.7 

-11     2.6 

-6    5  40.3 

+15  59.6 

9.5679201 

0.1328160 

0.1321302 

22 

355 

45 

33.G 

4  41    5.6 

12  33.2 

5  28  28.0 

91  94.9 

9.5541281 

0.I3II500 

0.1298551 

24 

5 

25 

21.3 

4  56  50.1 

12  47.3 

4  39  50.1 

97  15.8 

9.5402933 

0.1282242 

0.1262348 

26 

15 

41 

13.9 

5  17    4.0 

1 1  27.5 

3  39  24.6 

33    7.6 

9.5268781 

0.1238632 

0.1210857 

28 

26 

33 

24.7 

5  34  58.8 

8  27.8 

2  27  40.2 

38  98.7 

9.5144574 

0.1178790 

0.1142194 

30 

38 

0 

1.3.0 

5  51  99.9 

-  4     0.3 

-1     6  18.1 

+49  37.5 

9.5036948 

0.  If 00846 

0.1054549 

32 

49 

57 

31.6 

6    5  14.8 

+  1   18.8 

+0  21  30.9 

-H4  48.3 

9.4952847 

0.1003138 

0.0946473 
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Meanliqi 
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o        / 

49  57 
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Motion. 

to 
Orbit. 

Latitnde. 

Motion. 

Radius 
Vector. 

At  Date. 

Atlnterme- 
dtare  Date. 

31.6 

O       1        II 

6    5  14.8 

+  i  18.8 

O        /           // 

+0  31  30.9 

1     II 
+44  48.3 

9.4953847 

0.1003138 

0.0946473 

3 

63 

18  36.4 

6  14  58.0 

6  33.5 

1  51   10.3 

44  93.5 

9.4898557 

0.0884460 

0.0817058 

5 

74 

53 

36.9 

6  19  10.7 

10  39.4 

3  17    4.6 

41    9.7 

9.4878587 

0.0744880 

0.0666196 

7 

87 

31 

10.3 

6  17  318 

13  43.3 

4  3:)  34.3 

35    3.0 

9.4894680 

0.0583935 

0.0494676 

9 

99 

59 

:J8.I 

6  10    0.0 

13  31.9 

5  35  59.0 

97    7.3 

i)494.'i4  4!) 

0.04016.53 

0.0.304140 

11 

113 

7 

47.4 

6  57  94.8 

-¥  9  48.6 

+6  31  36.1 

+18  16.0 

9..')036610 

0.0303453 

0.0096941 

13 

133 

46 

48.3 

5  41    6.7 

5  43.7 

6  49    5.5 

9  98.5 

9.5133038 

9.9987973 

9.{I875935 

15 

134 

50 

46.1 

5  99  36.5 

+  0  58.8 

6  59  53.8 

+  1  99.6 

9.5354776 

9.9761330 

9.!)644376 

17 

145 

16 

43.5 

5    3  18.9 

-  3  38.3 

6  55  53.4 

-  5  15.7 

9.5388153 

9.9535499 

9.9405:137 

19 

155 

4 

11.3 

4  44  17.6 

7  33.3 

6  39  44.4 

10  30.8 

9.5586393 

9.9884195 

9.9163563 

31 

164 

14 

34.7 

4  96  19.9 

-10  36.6 

+6  14    5.6 

-14  46.8 

9.5664446 

9.9040889 

9.8919653 

33 

173 

50  37.3 

4    9  40.4 

13  13.0 

5  41  33.1 

17  46.5 

9.5796991 

9.8799353 

9.8680501 

35 

180 

54 

59.7 

3  56    0.9 

13  51.6 

5    3  36.3 

19  51.9 

9.5987396 

9.8563639 

9.8449395 

37 

188 

31 

37.3 

3  41  54.4 

13  33.3 

4  33  36.4 

91  19.3 

9.6047539 

9.8338078 

9.8330577 

39 

195 

43 

44.3 

3  30  98.7 

11  37.0 

3  39   9.3 

99    0.0 

9.6158511 

9.8137404 

9.8039183 

May    1 

303 

34 

35.1 

3  90  37.3 

-  9  43.6 

+8  54  43.3 

-99  99.4 

9.6859460 

9.79:i6534 

9.7850075 

3 

309 

7 

11.4 

3  19  19.7 

7  33.8 

3    9  58.0 

99  96.9 

9.6349957 

9.7770413 

9.7698133 

5 

315 

34 

18.7 

3    5    7.3 

5    6.3 

1  35    8.5 

99  15.5 

9.6439780 

9.7633786 

9.757769:1 

7 

331 

38 

39.0 

9  50  14.4 

-3  39.8 

+0  40  56.9 

91  54.6 

9.64i)8861 

9.7530435 

9.74933.33 

9 

337 

83 

0.5 

9  54  98.0 

+  0    8.9 

-0    3  34.8 

91  95.6 

9.6557309 

9.7463333 

9.7443845 

It 

333 

7 

0.6 

9  50  49.9 

+  3  43.3 

-0  44  43.3 

-90  50.8 

9.6604881 

9.7433781 

9.743:W53 

13 

338 

45 

37.0 

9  47  53.4 

5    8.3 

1  35  44.8 

90  10.9 

9.664 195(> 

9.7441465 

9.7458737 

15 

344 

19 

9.7 

9  45  57.8 

7  19.3 

3    5  33.8 

19  96.4 

9.6668510 

9.7484480 

9.7518383 

17 

349 

49 

53.5 

9  44  53.5 

9  13.0 

3  43  37.8 

18  37.9 

9.6684608 

9.7559653 

9.7608070 

19 

355 

19 

16.9 

9  44  38.8 

10  45.8 

3  19  51.5 

17  45.0 

9.669038!) 

9.7663974 

9.7783804 

31 

360 

49 

0.4 

9  45  19.9 

+11  54.8 

-3  54  34.7 

-16  47.4 

9.6685569 

9.7789994 

9.7860994 

33 

366 

30 

41.1 

9  46  36.0 

13  37.6 

4  36  57.6 

15  44.4 

9.6670436 

9.79:16371 

9.8015381 

35 

371 

55 

57.8 

9  48  48.9 

13  53.3 

4  57  18.1 

14  34.0 

9.6644853 

9.8097661 

9.8183846 

37 

377 

36 

33.3 

9  51  54.1 

13  37.3 

5  35  11.9 

13  17.6 

9.6608753 

9.8370463 

9.8:J60137 

39 

383 

34 

10.5 

9  55  53.6 

11  51.3 

5  50  31.8 

11  50.7 

9.6563064 

9.8451500 

9.8544363 

31 

389 

30 

45.0 

3    0  50.8 

+10  34.3 

-6  18  36.9 

-10  19.9 

9.6504706 

9.8638136 

9.87.33831 

June  3 

395 

38 

15.0 

3    6  48.8 

8  46.6 

6  31     1.4 

8  10.7 

9.6436630 

9.8838144 

9.893:«58 

4 

301 

48 

48.9 

3  13  55.7 

6  30.3 

6  45  34.4 

6  10.9 

9.6357785 

9.9019778 

9.9115734 

6 

308 

34 

46.0 

3  99  13.8 

3  48.3 

6  55  38.ff 

3  40  3 

9.6368368 

9.9311540 

9.9307067 

8 

315 

18 

:J6.l 

3  31  49.8 

+  0  46.4 

6  59  59.7 

-  0  46.4 

9.6168368 

9.9403169 

9.9496708 

10 

333 

33 

0.6 

3  49  48.9 

-  3  37.3 

-6  58  15.8 

+  9  35.6 

9.6058193 

9.9590548 

9.9683558 

13 

330 

10 

50.3 

3  55  )5.8 

5  40.9 

6  49  17.3 

6  98.6 

9.5938763 

9.9775608 

9.9866563 

14 

338 

15 

3.8 

4    9  19.8 

8  39.5 

6  31  58.5 

10  55.9 

9.5811139 

9.9956878 

0.0044609 

16 

346 

48 

39.9 

4  94  37.5 

11    4.5 

6    5  10.6 

15  57.6 

9.5677076 

0.0131400 

0.0816484 

18 

355 

54 

37.0 

4  41  91.8 

13  34.0 

5  37  48.1 

91  99.5 

9.5539133 

0.0399685 

0.0380807 

30 

5 

34 

48.1 

4  50    7.1 

-13  46.8 

-4  38  59.3 

+97  91.3 

9.5400603 

0.0459651 

0.0535999 

33 

15 

51 

14.8 

5  17  91.0 

11  35.5 

3  38  33.8 

33  19.9 

9.5866758 

0.0609637 

0.0680394 

34 

36 

43 

59.4 

5  35  15.9 

8  34.3 

3  36  38L4 

38  33.9 

9.5148760 

0.0747750 

0.0811746 

36 

38 

II 

18.7 

5  51  43.6 

-  3  55.7 

-1     4  58.7 

49  40.6 

9.5035449 

0.0878036 

0.0986380 

38 

50 

9 

3.3 

6    5  96.0 

+  I  33.9 

+0  33  54.5 

44  49.9 

9.4951764 

0.0980547 

0.1038:)30 

30 

63 

30 

15.7 

6  14  58.6 

+  6:«i 

+  1  53  33.0 

+44  90.7 

9.4897980 

0.1071554 

0.1110073 

33 

75 

5 

34.0 

6  10  19.1 

+  10  43.5 

+3  18  31.0 

+40  58.3 

9.4878565 

0.1143784 

0.1178634 
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' 

O           / 

^^ 

C       /       // 

/      // 

0      /       // 

/     // 

Jnly  2 

75     5 

24,0 

6  19  la  1 

+  10  42.5 

+3  18  21.0 

+40  58.3 

9.4878565 

0.1143784 

0.1172634 

4 

87  43 

4.5 

6  17  a7.4 

12  44.0 

4  34  39.5 

34  56.4 

J1.489.V422 

0.11i)6615 

0.1215763 

6 

100    11 

18.1 

6    9  50.3 

12  20.6 

5  30  49.5 

26  59.2 

9.494G492 

0.1230161 

0.12:19937 

8 

112   19 

3.8 

ft  5741.0 

9  45.5 

6  22    0.0 

18    7.6 

9.5028085 

0.1245244 

0.1246273 

10 

123  57 

34.2 

5  40  50.2 

5  39.4 

6  49  23.1 

9  90.6 

9.5133827 

0.1243231 

0.1236335 

12 

135     0 

57.6 

5  99  10.5 

+  0  54.3 

+«  69  55.5 

+  1  99.7 

9.5256792 

0.1225816 

0.1311904 

14 

M5  26 

17.9 

5    3    0.9 

-  3  42.2 

6  55  43.5 

-  5  91.3 

9.5390287 

0.1194820 

0.1174786 

U 

155    13 

11.2 

4  44    0.9 

7  36.5 

6  39  24.5 

10  44.0 

9.5528460 

0.1152005 

0.1126671 

18 

164  23 

1.1 

4  96    9.9 

10  28.8 

6  13  38.1 

14  50.1 

9.5666584 

0.1098968 

0.1069060 

20 

172  58 

22.7 

4    0  34.0 

12  13.1 

5  40  49.0 

17  48.0 

9.5801050 

0.1037095 

0.1003209 

22 

181     2 

27.8 

3  54  47.8 

-12  51.8 

+5    2  59.3 

-10  58.8 

9.5929242 

0.0967524 

0.0930145 

24 

188  38 

40.8 

3  41  49.9 

12  32.5 

4  21  46.9 

91  13.3 

9.6049348 

0.0891171 

0.0850682 

26 

195  50 

26.3 

3  30  18.8 

11  25.6 

3  38  28.3 

89    0.5 

9.6160167 

0.0808747 

0.0765423 

28 

202  40 

58.8 

3  90  98.8 

9  41.8 

2  54     1.6 

99  92.6 

9.6260!)53 

0.0720765 

0.0674811 

30 

209   13 

19.3 

3  19    5.4 

7  31.5 

2    9  10.4 

99  96.0 

9.6351282 

0.0627594 

0.0579138 

Aug.  1 

215  30 

13.3 

3    5    1.9 

-  5    3.8 

+1  24  27.1 

-89  15  3 

9.6430937 

0.0529461 

0.0478577 

3 

221    34 

12.3 

3  50    0.5 

-  2  27.2 

+0  40  16.1 

91  54.9 

9.641H)847 

0.0426493 

0.0373206 

5 

227  27 

35.4 

9  54  93.9 

+  0  11.2 

-0    3    4.6 

91  95.3 

9.6558024 

0.0318717 

0.0263021 

7 

233    12 

28.4 

9  50  30.1 

2  45.6 

0  45  21.1 

90  50.9 

9.6605527 

0.0206112 

0.0147975 

9 

2:J8  50 

49.6 

9  47  51.9 

5  10.4 

1  26  22.3 

90  10.9 

9.6642436 

0.0068600 

0.0027973 

11 

244   24 

28.6 

9  45  56.5 

+  7  21.2 

-2    5  58.9 

-19  95.7 

9.6668825 

9.9966083 

9.9902915 

13 

249  r)5 

9.6 

2  44  53.0 

9  14.6 

2  44    2.4 

18  37.1 

9.6684759 

9.9838461 

9.9772712 

15 

255  24 

33.5 

2  44  30.0 

10  47.1 

3  20  24.5 

17  44.9 

9.6690278 

9.9705666 

9.9637328 

17 

260  54 

18.1 

9  45  13.8 

1 1  55.7 

3  .54  56.0 

16  46.5 

9.6685397 

9.9567708 

9.9496825 

19 

266  26 

1.3 

9  46  38.0 

12  38.2 

4  27  26.9 

15  43.4 

9.6670100 

9.9424711 

9.9351413 

21 

272     1 

22.2 

2  48  51.7 

+  12  52.3 

-4  57  45.2 

-14  83.7 

9.6644.3.54 

9.9276996 

9.9201545 

23 

277  42 

2.6 

9  bl  57.5 

12  36.7 

5  25  36.7 

13  16.3 

9.6608093 

9.9I25I72 

9.9048021 

25 

283  29 

48.4 

9  55  57.8 

1 1  .50.4 

5  50  4«.9 

11  409 

9.6.561242 

9.8970874 

9.8892151 

27 

281)  26 

:«.3 

3    0  56.0 

10  32.8 

6  12  45.9 

10  10.6 

9.6503720 

9.8813929 

9.87.35937 

29 

295  34 

13.5 

3    6  56.0 

8  44.7 

6  31   16.9 

8  17.8 

9.6435471 

9.86.58576 

9.8582:^25 

31 

301   55 

0.8 

3  14    3.0 

+  6  27.8 

-6  45  45.9 

-6    8.1 

9.6356474 

9.85077:k> 

9.8435459 

Sept  2 

308  31 

13.7 

3  29  99.9 

3  45.4 

6  55  35.5 

3  37.8 

9.6266798 

9.8366245 

9.83009:)8 

4 

315  25 

21.7 

3  31  50.2 

+  0  43.4 

7    0    l.I 

-0  43.5 

9.6:66044 

9.8240488 

9.8185933 

6 

322  40 

6.4 

3  49  50.8 

-  2  30.1 

6  58  10.9 

+  9  38.7 

9.6056424 

9.8138386 

9.8099018 

8 

330   18 

19.5 

3  55  98.9 

5  43.8 

6  49    5.2 

6  38.5 

9.59:)6864 

9.8069009 

9.8049522 

10 

338  22 

.'lO.l 

4    9  96.4 

-  8  42.1 

-6  31  38.1 

+11    0.4 

9.5809127 

9.8041644 

9.8046320 

12 

346  57 

3.8 

4  94  58.5 

11    6.4 

6    4  40.8 

16    9.5 

9.5674987 

9.80642<)5 

9.8096075 

14 

356     3 

22.1 

4  41  37.8 

12  34.9 

5  27    7.9 

91  34.8 

9.5537002 

9.8141857 

9.8201521 

16 

5  44 

15.8 

4  59  93.7 

12  46.3 

4  38    8.2 

97  96.7 

9.5398714 

9.8274613 

9.8360369 

18 

16      1 

16.0 

6  17  37.8 

1 1  23.3 

3  37  20.9 

33  18  9 

9.5264779 

9.8457735 

9.8565425 

20 

26  54 

33.4 

5  35  31.9 

-  8  20.7 

-2  25  16.6 

+38  37.8 

9.5140986 

9.8681972 

9.88058U4 

22 

38  22 

22.8 

5  51  57.5 

-  3  5I.I 

-1     3  39.4 

49  43.5 

9.5033986 

9.8935296 

9.9068823 

24 

50  20 

31.9 

6    5  36.6 

+  1  28.9 

+0  24  17.7 

44  500 

9.4950717 

9.9204813 

9.9341787 

26 

62  42 

1.8 

6  15    4.9 

6  42.5 

1  53  55.3 

44  18.0 

9.4897432 

9.9478386 

9.9613390 

28 

75   17 

17.3 

6  10  12.9 

10  45.3 

3  19  36.9 

40  53.8 

9.4878565 

9.9745743 

9.9674547 

30 

87  54 

53.8 

6  17  93.7 

+  12  44.7 

+4  35  44.1 

+34  40.7 

9.4895771 

9.9999071 

0.01 18733 

32 

100  22 

52.6 

6    9  40.9 

+  12  19.1 

+5  37  39.3 

+96  51.3 

9.4947541 

0.0233111 

0.0341914 
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MERCURY. 

I>aily 
Motion. 

OKRRNWICH  MEAN  NOON 

Date. 

Heliocentric 

LoDgitude, 

MeanSquinoz 

of  Date. 

Bedaotion 

to 

Orbit. 

Heliooentric 
Latitude. 

Daily 
Kotion. 

Logarithm 
Vector. 

Logarithm  of  Dtetanoe 
firomSarth— 

At  Date. 

At  Interme- 
diate Date. 

0 

^ 

^, 

O        1       // 

1     i* 

O         /          li 

1        n 

Oct.    2 

100 

22 

52.6 

6    9  40.9 

-i-12  19.1 

+5  37  39.3 

•196  51.3 

9.4947541 

0.0233111 

0.0341914 

4 

112 

30 

13.6 

5  56  57.2 

9  42.2 

6  22  33.6 

17  59.3 

9.5029550 

0.0444978 

0.0542231 

6 

124 

H 

14.5 

;i  40  34  1 

5  35.2 

6  49  40.2 

9  19  8 

9.5135602 

0.0633691 

0.0719457 

8 

135 

II 

3.2 

5  S9    0.8 

+  0  40.8 

6  59  58.0 

+  I  15.9 

9.5258773 

0.0799667 

0.0874509 

10 

145 

35 

47.6 

5    9  49.3 

-  3  46.2 

6  55  33.5 

-5  97.0 

9.5392378 

0.0944192 

0.1008948 

12 

ir>5 

22 

5.5 

4  43  43.0 

-  7  3!».6 

+(J  39    4.6 

-10  48.6 

9.5530578 

0.1069018 

0.1124642 

14 

164 

31 

22.0 

4  95  47.0 

10  30.9 

6  13  10.7 

14  53.3 

9.5668669 

0.1176056 

0.1223488 

16 

173 

6 

13.5 

4    9  90.4 

12  14.2 

5  40  16.1 

17  61.9 

9.5803053 

0.1267163 

0.1307290 

18 

181 

9 

50.9 

3  54  34.4 

12  51.8 

5    2  22.6 

19  54.3 

9.5931131 

0.1.344067 

0.1377676 

80 

188 

45 

40.0 

3  41  31.7 

12  31.9 

4  21     7.7 

91   14.9 

9.6051099 

0.1408290 

O.I4:)606l 

22 

195 

57 

4.4 

3  30    0.0 

-II  24.3 

+3  37  47.8 

-99    1.0 

9.6161768 

0.1461138 

0.1483650 

24 

202 

47 

18.6 

3  90  90.4 

9  39  9 

2  53  20.3 

99  99.8 

9.6262399 

0.150.3719 

0.1521403 

26 

209 

19 

23.7 

3  11  58.4 

7  29.2 

2    8  29.0 

99  95.8 

9.6352563 

0.1536949 

0.1550294 

28 

215 

36 

4.8 

3    4  55.4 

5     1.3 

1  23  46. 1 

99  15.0 

9.6432054 

0.1561568 

0.1570842 

30 

221 

39 

53.4 

9  59    4.7 

-  2  24.7 

+0  39  35.7 

91  53.9 

9.6500798 

0.1578179 

0.1583629 

Nov.   1 

227 

33 

7.7 

9  54  90.1 

-?-  0  13  7 

-0    3  44.2 

-91  94.8 

9.6558813 

0.1587240 

0.1589054 

3 

2.33 

17 

54.2 

9  50  36.9 

2  47.8 

0  45  59.6 

90  49.7 

9.6606154 

0.1589103 

0.15874  !2 

5 

238 

56 

10.3 

9  47  49.1 

5  12.6 

1  26  59.6 

90    0.6 

9.6642902 

0.1584004 

0.1578895 

7 

244 

29 

46.1 

9  45  55.9 

7  23.2 

2    6  34.9 

19  95.0 

9.6669131 

0.1572096 

0.1563609 

9 

250 

0 

25.2 

9  44  59.4 

9  16.3 

2  44  36.9 

18  36.3 

9.6684908 

0.1553434 

0.1541507 

11 

255 

29 

48.7 

9  44  39.9 

+10  48.4 

-3  20  57.3 

-17  43.4 

9.6690270 

0.1527996 

0.I5I27O5 

13 

260 

59 

34.5 

9  45  14.7 

1 1  56.6 

3  55  27.1 

16  45.6 

9.6685232 

0.149.5669 

0.1476863 

15 

266 

31 

20.3 

9  46  39.4 

12  38.6 

4  27  56.0 

15  49.4 

9.6669780 

0.14.56256 

0.1433808 

17 

272 

6 

45.3 

9  48  54.1 

12  52.3 

4  58  12.2 

14  39.6 

9.6643878 

0.1409473 

0.I38;)202 

19 

277 

47 

31.3 

9  39    0.7 

:2  36.2 

5  26    1.2 

13  15.0 

9.6607460 

0.1354940 

0,1324021 

21 

283 

35 

24.4 

9  56    1.6 

+  11  49.4 

-5  51     5.8 

-11  47.8 

9.6560450 

0.1292176 

0.1257529 

23 

289 

32 

17.0 

3    I     0.8 

10  31.4 

6  13    4.7 

10    0.0 

9.6502771 

0.1220595 

0.1181285 

26 

295 

40 

9.0 

3    7     1.9 

8  42.8 

6  31  32.2 

8  16.0 

0.6434362 

0.1139500 

0.1095130 

27 

302 

1 

9.2 

3  14    9.8 

6  25.5 

6  45  57.2 

6    50 

9.6355207 

0.I04W)56 

0.0998160 

29 

308 

37 

36.6 

3  99  30.0 

3  42.8 

6  55  42  1 

3  35.3 

9.6265374 

0.0945309 

0.0889.363 

Doc.    1 

315 

32 

1.6 

3  39    8.4 

+  0  40.5 

-7    0    2.4 

-  0  40.6 

9.6165067 

0.0830174 

0.0767583 

3 

322 

47 

.'>.9 

3  43  10.9 

-  2  33.2 

6  58    6.0 

+  9  49.0 

9.6054702 

0.0701437 

0.0631567 

5 

330 

25 

41.1 

3  55  39.8 

5  46.6 

6  48  53.1 

6  36.3 

9.5935009 

0.0557807 

0.047i)<)94 

7 

338 

30 

45.3 

4    9  39.4 

8  44.6 

6  31   17.9 

11    4.6 

9.5807167 

0.0397968 

0.0311583 

9 

347 

5 

17.3 

4  95    6.6 

11     8.2 

6    4  11.5 

16    7.3 

9.5672950 

0.0220715 

0.0125269 

II 

356 

12 

4.8 

4  41  K.O 

-12  ?5.7 

-5  26  28.6 

+91  40.0 

9.55349.33 

0.0025205 

9.9920530 

13 

5 

53 

2<).7 

4  59  39.6 

12  45.7 

4  37  16.5 

97  39.9 

9.5:J96672 

9.9811345 

9.9697865 

15 

16 

II 

1.9 

5  17  53.6 

11  21.3 

3  36  20.5 

33  93.4 

9.5262847 

9.9580447 

9.945962:J 

17 

27 

4 

50.8 

5  :I5  46.4 

8  17.3 

2  24    6.7 

38  49.0 

9.5139256 

9.9336147 

9.921 10.<6 

19 

38 

33 

8.9 

5  59  11.0 

-  3  46.5 

-1     2  22.2 

49  46.4 

9..')032560 

9.9065602 

9.896  I4t^9 

21 

50 

31 

42.2 

6    5  46.8 

+  1  33.8 

+0  25  m.Q 

+44  50.8 

9.4949697 

9.8840668 

9.8725430 

23 

62 

53 

27.8 

6  15  10.7 

6  46.9 

1  .55  15.1 

44  16.8 

9.4896900 

9.'86 18324 

9.8522035 

25 

75 

28 

50.5 

6  19  13.8 

10  48.1 

3  20  50.5 

40  49.4 

9.4878.')70 

9.8439235 

9.8372376 

27 

88 

6 

23.1 

6  17  18.1 

12  45.4 

4  36  46.8 

34  43.9 

9.4896312 

9.8323473 

9.8293918 

29 

100 

34 

8.0 

6    9  31.9 

12  17.6 

5  38  27.5 

96  43.4 

9.4948575 

9.8284322 

9.8294480 

31 

112 

41 

7.2 

5  56  44.1 

+  9  .39.0 

+6  23    5.5 

+  17  51.9 

9  ,5030990 

9.8.323:WI 

9.8369381 

33 

124 

18 

38.1 

5  40  17.9 

+  5  31.1 

+6  49  56.7 

-»-  9    5.4 

9.5137350 

0.8430375 

9.8.503997 

254 
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VBNU8. 

GREENWICH  MEAN  NOON.                                                              ' 

Date. 

Heliooentric 

LoD^tnde, 

MeanBqninox 

of  Dftte. 

117  49  28!7 

Daily ' 
Motion. 

Reduotidti 

to 

Orbit. 

+3    OJ 

ilelioceutrtc 
Latitude. 

+2  16  39.2 

Daily 
Motion. 

Logaritfam 

of 

Kadins 

Vector. 

Logarithm  of  DiaUnoe 
from  Earth— 

At  Date. 

At  Interme- 
diate Date. 

Jan.    1 

0  1        II 

1  37  94.4 

+4  16.6 

9.«>64333 

9.56146:32 

9.5759595 

r> 

124 

19 

13.8 

1  37  98  0 

2  59.5 

2  32  51.1 

3  48.8 

9.856382.1 

9.5904180 

9.6047803 

U 

130 

49 

11.6 

1  37  30.6 

2  49.7 

2  47    5.5 

3  17.8 

9.856:1685 

9.6189998 

9.6330416 

13 

137 

19 

17.5 

1  37  39.1 

2  31.3 

2  59  11.2 

9  44.4 

9.a')63927 

9.6468815 

9.6605004 

17 

143 

49 

26.6 

1  37  39.9 

2    5.0 

3    8  58.6 

9    8.9 

9.8564544 

9.67:38820 

9.6870189 

21 

150 

19 

33.3 

1  37  30.9 

+  1  32.4 

+3  16  20.3 

+1  31.7 

9.8565529 

9.6999050 

9.7125347 

25 

156 

49 

32.3 

1  37  98.3 

0  55.1 

3  21   10.7 

0  53.4 

9.a56686G 

9.7249062 

9.7370177 

2<> 

163 

19 

17.7 

1  37  94.9 

+0  15.0 

3  23  26.2 

+0  14.4 

9.85685:38 

9.7488678 

9.7604584 

Feb.   2 

169 

48 

44.4 

1  37  18.8 

-0  26.0 

3  23    5.4 

-0  94.7 

9.8570524 

9.7717915 

9.7828697 

6 

176 

17 

46.6 

1  37  19.1 

1     5.4 

3  20    9.0 

1     3.4 

9.8572798 

9.7936989 

9.8042843 

10 

182 

46 

19.5 

1  37    4.9 

-1  41.4 

+3  14  39.7 

-1  41.0 

9.8575329 

9.8146.325 

9.8247506 

14 

189 

14 

19.1 

1  36  55.4 

2  12.4 

3    6  42.5 

9  17.3 

9.8578085 

9.8346461 

9.8443263 

18 

195 

41 

41.4 

1  36  45.6 

2:^.6 

2  56  23.9 

9  51.6 

9.a581029 

9.8537978 

9.8630672 

22 

202 

8 

2:^.4 

1  36  35.8 

2  52.9 

2  43  52.6 

3  93.6 

9.8584125 

9.8721398 

9.8810210  1 

2« 

20»? 

34 

23.0 

1  36  94.7 

3    0.4 

2  29  18.5 

3  59.9 

9.8587331 

9.8897147 

9.8982250  1 

Mar.  2 

214 

59 

39.0 

1  36  13.7 

-2  58.9 

-f-2  12  53.3 

-4  19.1 

9.8590608 

9.9065557 

9.9147118 

1            6 

221 

24 

11.0 

]  36    9.6 

2  48.5 

1  54  49.9 

4  49.0 

9.8593914 

9.9226960 

9.9305140 

1          «« 

227 

47 

59.7 

1  35  51.8 

2  29.8 

1  35  22.5 

5    1.9 

9.8597207 

9.9381703 

9.9456698 

14 

234 

11 

6.1 

1  35  41.5 

2    3.5 

1   14  45.7 

5  16.6 

9.8600447 

9.9530179 

9.9602197 

i           18 

240 

33 

32.7 

1  35  31.9 

1  31.3 

0  53  15.2 

5  98  0 

9.8603593 

9.9672799 

9.9742031    1 

22 

246 

55  22.3 

1  35  93.0 

-0  54.7 

+0  31     7.1 

-5  35.4 

9.6606607 

9.9809927 

9.9876527  j 

26 

253 

16 

38.2 

1  35  15.1 

-0  15.4 

+0    8  37.9 

5  38.6 

9.8609451 

9.9941856 

0.0005934   1 

j          30 

259 

37 

24.4 

1  35    8.9 

+0  24.6 

«0  13  56.0 

6  37.7 

9.8612093 

0.0068788 

0.0130433 

Apr.   3 

2<;5 

57 

45.3 

1  35    9.4 

1     3.4 

0  36  18.1 

5  39.7 

9.8614499 

0.0190889 

0.0250178 

7 

272 

17 

45.3 

1  34  57.8 

1  39.1 

0  58  12.2 

6  93.7 

9.6616641 

0.0308:319 

0.0365344 

1 

!       n 

278 

37 

29.2 

1  34  54.4 

+2    9.9 

-1   19  22.5 

-5  10.8 

9.8618494 

0.0421278 

0.0476154   1 

15 

284 

57 

1.7 

1  34  59.1 

2  34.3 

1  ,39  33.8 

4  54.9 

9.86200:36 

0.0530001 

0.0582841    i 

1       '^ 

291 

16 

27.1 

1  34  50.0 

2  51.3 

1  58  31.8 

4  34.9 

9.8621249 

0.0634703 

0.0685609 

'          23 

297 

35 

50.1 

1  34  50.8 

2  59.9 

2  16    2.7 

4  10.8 

9.8622118 

0.0735570 

0.0784606 

1          87 

303 

55 

14.5 

1  34  51.6 

2  59.8 

2  31  54.2 

3  44  4 

9.8622633 

0.0832722 

0.0879922 

May    I 

310 

14 

44.1 

1  :M  53.4 

f2  51.0 

-2  45  54.7 

-3  15.4 

9.8622788 

0.0926218 

0.0971614 

5 

316 

34 

22.3 

1  34  55.9 

2  33.8 

2  57  54.2 

S44.0 

9.8622583 

0.1016120 

0.1059746 

9 

322 

54 

12.1 

1  34  50.1 

2    9.2 

3    7  43.9 

9  10  6 

9.8622017 

0.1102501 

0.1144404 

13 

:^<» 

14 

15.9 

1  35    9.0 

1  38.3 

3  15  16.6 

1  35.6 

9.8621100 

0.1185470 

0.1225723 

17 

335 

34 

36.0 

1  35    7.9 

i    2.6 

3  20  26.7 

0  59.3 

9.8619841 

0.1265173 

0.13038:37 

21 

341 

55 

14.0 

1  35  11.9 

+0  23.8 

-3  23  10. 1 

-0  99.7 

9.8618257 

0.1341722 

0.1378840 

25 

348 

16 

11.6 

1  35  16.0 

-0  16.2 

3  23  24.5 

+0  15.1 

9.8616365 

0.1415194 

0.1450787 

29 

354 

37 

29.8 

1  35  99.9 

0  55.4 

3  21     9.3 

0  59.4 

9.8614188 

0.1485621 

0.1519692 

June  2 

0 

59 

9.5 

1  35  97.7 

i  31.9 

3  16  25.8 

1  90.9 

9.8611751 

0.1553003 

0.1585553   1 

6 

7 

21 

11.7 

1  35  33.4 

2    4.0 

3    9  16.8 

9    5.0 

9.8609084 

0.1617348 

0.1648407   1 

10 

13 

43 

37.1 

I  35  39.3 

-2  30.0 

-2  59  47.4 

44  30.4 

9.8606220 

0.1678721 

0.170a3ll 

14 

20 

6 

26.2 

1  35  45.3 

2  48.7 

2  48    3.8 

3  19.0 

9.8603191 

0.1737185 

0.1765:351 

18 

26 

29 

39.7 

1  35  51.5 

2  59.0 

2  34  14.3 

3  49.3 

9.8600037 

0.1792826 

0.1819611  ; 

22 

32 

53 

18.2 

1  35  57.8 

3    0.4 

2  18  28.6 

4  10.0 

9.8596794 

0.1845715 

0.18711:39 

26 

39 

17 

22.5 

1  36    4.3 

2  52.9 

2    0  58.0 

4  34.7 

9.8593504 

0.1895882 

0.1919941 

30 

45 

41 

53.2 

1  36  11.0 

-2  36.8 

-1  41  55.3 

+4  56.1 

9.a590206 

0.1943316 

0.1966002 

34 

52 

6 

50.9 

1  36  17.9 

-2  12.8 

-1  21  34.3 

+ft  13.8 

9.8586942 

0.1988003 

0.2009323 

HELIOCENTRIC  CO-ORDINATES,  1891. 


255 


VENUS. 

Daily 
Motion. 

O       /         */ 

GREENWICH  MEAN  NOON 

Date. 

Heliooentric 

LoDffitttde, 

Mean  Equinox 

of  Date. 

C          t           II 

Redaction 

to 

Orbit. 

Heliocentric 
Latitade. 

Uaily 
Motion. 

Logarithm 

of 

Badius 

Vector. 

Logarithm  of  Distonce 
from  Sarth- 

At  Date. 

At  Interme- 
diate Date. 

t       II 

O        /           II 

/     // 

July  4 

52 

6 

50.9 

1  36  17.9 

-2  12.8 

-1  21  34.3 

-W  13.8 

9.8586942 

0.1988003 

0.2009323 

8 

58 

32 

16.3 

1  36  94.9 

1  42.1 

1     0  10. 1 

5  97.6 

9.858.3754 

0.2029962 

0.2049926 

12 

64 

58 

lO.I 

1  36  33.0 

1     6.3 

0  37  58.6 

5  37.4 

9.8580681 

0.20(i9230 

0.2087878 

16 

71 

24 

32.4 

1  36  :I9.9 

-0  27.0 

-0  15  16.6 

5  49.9 

9.8577764 

0.2105883 

0.2123253 

20 

77 

51 

23.6 

1  36  46.4 

+0  13.6 

+0    7  38.7 

5  44.0 

9.8575038 

0.2139993 

0.2156112 

34 

84 

18 

43.5 

1  36  535 

0  53.6 

0  30  29.9 

■I-5  40.8 

9.8572540 

0.2171604 

0.2186474 

28 

90 

46 

31.5 

1  37    04 

1  :^.9 

0  52  59.4 

5  33.9 

9.8570304 

0.2200719 

0.2214339 

Aug.  1 

97 

14 

46.5 

1  37    7.0 

2    3.6 

1   14  49.7 

5  91.9 

9.8568358 

0.2227332 

0.2239696 

5 

103 

43 

27.0 

1  37  13.9 

2  30.1 

1  .35  43.7 

5    5.1 

9.8566727 

0.2251437 

0.2262557 

9 

110 

12 

30.9 

1  37  18.7 

2  49.0 

1  55  25.3 

4  45.0 

9.8565433 

0.2273064 

0.2282966 

13 

116 

41 

55.5 

1  37  83.4 

+2  59.2 

+2  13  38.7 

-M91.1 

9.8564494 

0.2292277 

0.2301002 

17 

123 

11 

37.4 

1  37  87.4 

3    0.3 

2  30    9.8 

3  53.9 

9.856.3921 

0.2309151 

0.2316734 

21 

129 

41 

32.8 

1  37  30.9 

2  .52.1 

2  44  45.5 

3  93.5 

9.8563723 

0.2323755 

0.2330216 

25 

136 

11 

37.0 

1  37  31.8 

2.35.1 

2  57  14.3 

9  50.5 

9.8563901 

0.2336116 

0.2341455 

29 

142 

41 

45.3 

1  37  39.1 

2  10.1 

3    7  26.5 

9  15.9 

9.8564454 

0.2346234 

0.2350454 

Sept  2 

149 

11 

52.3 

1  37  31.1 

+1  38.5 

+3  15  14.0 

41  38.3 

9.8565374 

0.2354115 

0.2357219 

6 

155 

41 

52.5 

1  37  967 

1     1.9 

3  20  31.1 

1     0.1 

9.8566650 

0.2359768 

0.2361773 

10 

162 

11 

40.3 

1  37  94.9 

•M)22.1 

3  23  13.7 

+0  91.9 

9.8568264 

0.2363241 

0.2:JC4182 

14 

168 

41 

10.2 

1  37  19.8 

-0  18.8 

3  23  20.2 

-0  17.9 

9.8570197 

0.2364609 

0.2364528 

18 

176 

10 

16.6 

1  37  13.3 

0  58.7 

3  20  50.8 

0  56.7 

9.8572421 

0.2363950 

0.2362878 

22 

181 

38 

54.7 

1  37    5.6 

-1  35.5 

-1-3  15  48.0 

-1  34.6 

9.8574908 

0.2361313 

0.2359260 

26 

188 

7 

0.0 

r  36  56.9 

2    7.4 

3    8  16.2 

8  11.1 

9.8577625 

0.2356717 

0.2353682 

30 

194 

34 

28.7 

1  36  47.3 

2  32.9 

2  58  21.7 

8^.8 

9.8580538 

0.2350155 

0.2346131 

Oct.    4 

201 

1 

17.7 

1  36  37.1 

2  50.7 

2  46  12.9 

3  18.9 

9.8583608 

0.2341619 

0.2336620 

8 

207 

27 

24.6 

1  36  96.4 

2  59.8 

2  31  59.4 

3  48.0 

9.8586797 

0.2331141 

0.2325 IH4 

12 

213 

52 

4A.0 

1  36  15.4 

-2  59.9 

+2  16  52.8 

-4  14.9 

9.8590064 

0.2318761 

0.2311884 

16 

220 

17 

27.4 

1  36    4.4 

2  51.0 

1  58    5.6 

4  38.9 

9.8593367 

0.2304568 

0.2296801 

20 

226 

41 

23.2 

1  35  53.6 

2  33.6 

1  38  51.8 

4  58.1 

9.8596666 

0.2288597 

0.227905(J 

24 

233 

4 

36.7 

I  35  43.9 

2    8.6 

1  18  26.0 

5  14.9 

9.85<)991d 

0.2270880 

0.2261360 

28 

239 

27 

9.8 

1  35  33.4 

1  37.3 

0  57    3.8 

5  96.3 

9.8603083 

0.2251398 

0.2240986 

Nov.  I 

245 

49 

5.3 

1  35  94.4 

-1     1.3 

-1-0  35    1.1 

-5  34.4 

9.8606123 

0.2230126 

0.2218815 

5 

252 

10 

26.6 

1  35  16.4 

-0  22.3 

-1-0  12  34.4 

5  38.3 

9.8609000 

0.2207050 

0.2194836 

9 

258 

31 

17.5 

1  35    9.3 

+0  17.7 

-0    9  59.9 

5  38.1 

9.8611680 

0.2182182 

0.2169087 

13 

264 

51 

42.2 

1  35    3.9 

0  56.8 

0  32  25.2 

5  33.8 

9.8614129 

0.21.55562 

0.2141611 

17 

271 

11 

45.1 

1  34  58.4 

1  33.1 

0  54  25.3 

5  85.6 

9.8616320 

0.2127235 

0.2112433 

21 

277 

31 

31.3 

1  34  54.8 

+2    4.9 

-1  15  44.4 

-5  13.4 

9.8618224 

0.2097206 

0.2081549 

25 

283 

51 

5.1 

1  34  58.3 

2  30.6 

1  36    7.1 

4  57.4 

9.8619821 

0.2065456 

0.2048918 

29 

290 

10 

31.2 

1  34  50.9 

2  48.9 

1  55  18.9 

4  37.9 

9.8621092 

0.2031926 

0.2014474 

Dec.  3 

296 

29 

54.0 

1  34  50.6 

2  59.0 

2  13    6.0 

4  15.1 

9.8622019 

0.1996559 

0.1978171 

7 

302 

49 

17.6 

I  34  51.3 

3    0.4 

2  29  15.6 

3  49.8 

9.8622593 

0.1959311 

0.1939979 

II 

309 

8 

45.8 

1  34  59.9 

+2  53.1 

-2  43  36.3 

-3  90.6 

9.862280*) 

0.1920184 

0.1899920 

15 

315 

28 

22.1 

1  34  55.3 

2  37.4 

2  55  57.6 

9  49.6 

9.8622663 

0.1879178 

0.1857962 

19 

321 

48 

9.4 

1  34  58.4 

2  14.0 

3    6  10.6 

9  16.5 

9.8622156 

0.1836277 

0.1814112 

23 

328 

8 

10.5 

1  35    9.9 

1  44.1 

3  14    7.7 

1  41.8 

9.8621295 

0.1791457 

0.1768296 

27 

334 

28 

27.5 

1  35    6.4 

1    9.1 

3  19  43.1 

I    5.7 

9.8620091 

0.1744617 

0.1720411 

31 

340 

49 

2.3 

1  35  11.0 

+0  .30.7 

-3  22  52.3 

-0  98.8 

9.8618557 

0.1695659 

0.1670349 

35 

347 

9 

56.3 

1  35  16.0 

-0    9.2 

-3  23  32.8 

+0    8  6 

9.8616712 

0.1644471 

0.1618019 
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MARS. 

GREENWICH  MEAN  NOON. 

Date. 

Heliocentric 

lA)DjEitade, 

Mean  Kqoinox 

of  Date. 

DaUy 
Motion. 

Bedaction 

to 

Orbit. 

Heliocenti-ic 
Latitude. 

Daily 
Motion. 

Logarithm 

of 

RadiuA 

Vector. 

Logarithm  of  Diatuoe 
fromSartlk- 

At  Date. 

AtlntomiG    1 
OlAteDate. 

~ 

o 

, 

II 

/       n 

// 

O         /          /* 

„ 

.1:111.    1 

18 

50 

27.1 

36  1S.46 

-46.6 

-0  .'in  18.3 

+60.89 

0.1512632 

0.2063358 

0.2100823 

5 

21 

14 

53.3 

36    0.80 

44.1 

0  51    12.7 

61.00 

0.1524145 

0.2138057 

0.2175046 

9 

23 

38 

32.1 

35  48.75 

41.4 

0  47    3.1 

69.84 

0.1536082 

0.2211779 

0.2248252 

13 

26 

1 

22.8 

35  36.55 

38.4 

0  42  50.0 

63.65 

0.1548413 

0.2284448 

0.2320369 

17 

28 

23 

24.1 

35  94.19 

35.1 

0  38  33.!) 

64.39 

0.I56I1I5 

0.2356015 

0.2391375 

21 

30 

44 

35.3 

35  11.37 

-31.7 

-0  34  15.4 

+64.85 

0.1574158 

0.2426461 

0.2461273 

85 

33 

4 

54.8 

34  58.38 

28.0 

0  29  55. 1 

65.95 

0.15875i6 

0.2495813 

0.3530087 

29 

35 

24 

21.9 

34  45.18 

34.1 

0  25  33.4 

65.54 

0.1601161 

0.2564093 

0.2697832 

Feb.   2 

37 

42 

55.9 

34  31.84 

20.1 

0  21   10.8 

65.60 

0.1615067 

0.2631301 

0.2664489 

6 

40 

0 

36.4 

34  18.38 

16.1 

0  16  47.9 

65.70 

0.1629202 

0.2697391 

0.2730004 

10 

42 

17 

22.6 

34    4.78 

-12.0 

-0  12  25.2 

+65.89 

0.1643545 

0.2762307 

0.2794303 

M 

44 

33 

14.4 

33  51.14 

7.8 

0    8    2.9 

65.44 

0.1658068 

0.2825990 

0.2857359 

18 

46 

48 

11.6 

33  37.44 

-3.6 

-0    3  41.7 

66.13 

0.1672744 

0.2888415 

0.2919161 

22 

49 

2 

13.9 

33  93.74 

•h  0.6 

+0  o:».i 

64.71 

0.1687550 

0.2949599 

0.2979732 

26 

51 

15 

21.5 

33  10.06 

4.8 

0    4  56.0 

64.90 

0.1702456 

0.3009560 

0.3039087 

Mar.  2 

53 

27 

34.3 

39  56.30 

+  8.9 

+0    9  11.7 

+63.61 

0.1717443 

0.3068309 

0.3097217 

6 

55  38 

52.6 

39  49.77 

12.9 

0  13  24.9 

69.94 

0.1732485 

0.3125814 

0.3154084 

10 

57 

49 

16.5 

3Q  99.17 

16.7 

0  17  35.2 

69.16 

0.1747557 

0.3182024 

0.3209626 

\4 

59 

58 

46.1 

39  15.60 

20.6 

0  21  42.2 

61.31 

0.1762641 

0.3236889 

0.3263808 

18 

62 

7 

22.1 

aa    9.35 

24.3 

0  25  45.7 

60  30 

0.1777710 

0.3290384 

0.3316619 

22 

64 

15 

5.0 

31  49.11 

+27.8 

+0  29  45.3 

+59.40 

0.1792744 

0.3342517 

0.3368079 

2(> 

66 

21 

55.2 

31  36.04 

31.2 

0  33  40.9 

58  35 

0.1807722 

0.3393311 

0.3418215 

30 

68 

27 

53.5 

31  93.14 

34.3 

0  37  32.1 

57.94 

0.1822627 

0.3442786 

0.3467024 

Apr.   3 

70 

33 

0.5 

31  10  37 

37.2 

0  41   18.8 

56.07 

0.1837439 

0.3490925 

0.3514482 

7 

72 

37 

16.7 

30  57.76 

39.9 

0  45    0.7 

54.85 

0.1852139 

0.3537686 

0.3560537 

II 

74 

40 

42.9 

30  45.39 

+42.5 

+0  48  37.6 

+53.57 

0.1866711 

0.3583027 

0.3605155 

15 

76 

43 

20.1 

30  33.94 

44.7 

0  52    9.3 

59.96 

0.1881134 

0.3626918 

0.3648322 

19 

78 

45 

9.1 

30  91.34 

46  7 

0  55  35.7 

50.01 

0.1895396 

0.3669369 

0.3690062 

23 

80 

46 

II. 1 

30    0.64 

48.5 

0  58  56.6 

49.59 

0.1909475 

0.3710401 

0.3730395 

27 

82 

46 

26.5 

90  58.16 

50.0 

1     2  11.9 

48.11 

0.1923365 

0.3750039 

0.3769337 

May    1 

84 

45 

56.7 

99  46.91 

+51.2 

+  1     5  21.5 

+46.65 

0.1937047 

0.3788279 

0.3806868 

5 

86 

44 

42.2 

90  35.04 

52.3 

1    8  25.1 

45.16 

0.1950509 

0.3825091 

0.3842947 

9 

88 

42 

44.6 

99  95.94 

53.1 

1  1 1  22.8 

43.66 

0.1963736 

0.3860429 

0.38775:^7 

13 

90 

40 

4.5 

99  14.77 

53.6 

1   14  14.4 

49.14 

0.1976716 

0.:)894269 

0.3910625 

17 

92 

36 

43.2 

99    4.50 

53.9 

1   16  59.9 

40.50 

0.1989438 

0.3926607 

0.3942225 

21 

94 

32 

41.6 

98  54.65 

4-53.9 

+  1   19  39.1 

+30.01 

0.2001891 

0.3957476 

0.3972:«J5 

25 

96 

28 

0.8 

98  45.09 

53.7 

1  22  12.0 

37.44 

0.2014065 

0.3986892 

0.4001059 

29 

98 

22 

42.2 

98  35.66 

53.2 

I  24  38.6 

35.86 

0.2025950 

0.4014861 

0.4028296 

Juno  2 

100 

16 

46.5 

98  96.50 

52.5 

1  26  58.9 

34.95 

0.2037534 

0.4041356 

0.4054037 

6 

102 

10 

15.3 

98  17.81 

51.5 

1  29  12.6 

39.63 

0.2048H13 

0.4066339 

0.4078251 

10 

104 

3 

9.4 

98    0.39 

+50.4 

+  1  31   19.9 

+31.01 

0.2059776 

0.4089777 

0.4100914 

14 

105 

55 

30.3 

98    1.11 

49.0 

1  33  20.7 

99.30 

0.2070413 

0.4111665 

0.4122032 

18 

107 

47 

18.7 

97  53.18 

47.5 

1  35  15.0 

97.76 

0.2080719 

0.41,32022 

0.4I4I63I 

22 

109 

38 

36.1 

97  45.50 

45.8 

1  37    2.8 

96.19 

0.2090683 

0.4150866 

0.4159727 

26 

111 

29 

23.8 

97  38.30 

43.8 

1  38  44.0 

94.49 

0.2100305 

0.4168210 

0.4176314 

30 

113 

19 

42.9 

97  31.30 

+41.7 

+  1  40  18.7 

+99.&') 

0.2109575 

0.4184030 

0.4191354 

July  4 

115 

9 

34.6 

97  94.57 

+39.4 

+  1  41  46.8 

+91.91 

0.2118489 

0.4198285 

0.4204812 
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« 

MARS. 

GREENWICH  MEAN  NOON. 

Date. 

Heliocentrio 

Longitude, 

MeauKquiuox 

oCI>ato. 

115     9  34'.'g 

DaUy 
Motion. 

27  24.57 

Redoction 

to 

Orbit. 

Helioceutric 
Latitude. 

Uaily 
Motion. 

Logarithm 

of 

Radius 

Vector. 

LogftrithmofDistanoe 
from  Earth— 

At  Date. 

Atlntermo-  ! 
diateBate.    ; 

July  4 

+39.4 

+  1  4r46'.'8 

+21.21 

0.2118489 

0.4198285 

0.4204812  ' 

8 

116 

58 

59.9 

27  18.14 

.37.0 

1  43    8.4 

19.57 

0.2127038 

0.4210937 

0.4216658 

12 

118 

48 

0.1 

27  12.00 

34.5 

I  44  23.4 

17.94 

0.2135218 

0.4221976 

0.4226891 

16 

120 

36 

36.3 

27    6.17 

31.9 

1  45  31.9 

16.31 

0.2143027 

0.42,31407 

0.423552J) 

20 

122 

24 

49.9 

27    0.66 

29.1 

1  46  33.9 

14.69 

0.2150458 

0.4239255 

0.4242587 

24 

124 

12 

42.0 

26  55.45 

+26.1 

+  1  47  29.4 

+13.05 

0.2157507 

0.4245523 

0.4248060 

28 

126 

0 

13.9 

26  50.54 

23.1 

1  48  18.3 

11.43 

0.2164169 

0.4250192 

0.4251918  1 

Aug.   1 

127 

47 

26.7 

26  45.91 

20.0 

1  49    0.8 

9.82 

0.2170444 

0.4253225 

0.4254107 

5 

129 

34 

21.6 

26  41.56 

16.8 

1  49  36.9 

8.21 

0.2176326 

0.4254570 

0.4254602 

9 

131 

20 

59.6 

96  37.50 

13.6 

1  50    6.5 

6.60 

0.2181812 

0.4254212 

0.4253391 

13 

133 

7 

22.0 

26  33.79 

+  10.4 

+  1  50  29.7 

+  5.00 

0.2186903 

0.4252148 

0.4250481 

17 

134 

53 

30.3 

26  30.37 

7.2 

1  50  46.5 

3.42 

0.2191591 

0.4248394 

0.4245886 

21 

136 

39 

25.4 

26  27.24 

3.9 

1  50  57.1 

1.85 

0.2195876 

0.4242959 

0.4239602 

25 

138 

25 

8.6 

26  24.39 

+  0.6 

1  51     1.3 

+  0.27 

0.2199756 

0.4235818 

0.4231595 

29 

14a 

10 

40.9 

26  21.85 

-  2.7 

1  50  59.3 

-  1..T0 

0.2203227 

0.4226932 

0.4221819 

Sept.  2 

141 

56 

3.8 

26  19.61 

-  6.0 

+  1  50  50.9 

-  2.87 

0.2206292 

0.4216250 

0.4210228  ' 

6 

143 

41 

18.2 

26  17.63 

9.3 

1  50  36.3 

4.41 

0.2208946 

0.4203747 

0.4196804 

10 

145 

26 

25.6 

26  16.06 

12.5 

1  50  15.6 

5.94 

0.2211190 

0.4189404 

0.4181545 

H 

147 

11 

27.1 

26  14.73 

15.7 

1  49  48.8 

7.49 

0.2213020 

0.4173236 

0.4164470 

18 

148 

56 

2-3.8 

26  13.69 

18.8 

1  49  15.7 

9.02 

0.2214438 

0.4155251 

0.4145570 

22 

150 

41 

17.0 

26  12.95 

-21.8 

+  1  48  36.6 

-10.54 

0.2215443 

0.4135426 

0.4124814   1 

26 

152 

26 

7.8 

26  12.50 

24.8 

1  47  51.4 

19.04 

0.2216033 

0.4113722 

0.4102150   1 

30 

154 

10 

57.4 

26  12.34 

27.7 

1  47    0.3 

13.53 

0.2216211 

0.4090087 

0.4077527 

Oct.    4 

155 

55 

46.9 

26  12.47 

30.5 

1  46    3.2 

15.02 

0.2215972 

0.4064471 

0.4050915 

8 

157 

40 

37,6 

26  12.91 

33.1 

1  45    0.1 

16.49 

0.2215318 

0.4036864 

0.4022312 

12 

159 

25 

30.6 

26  13.66 

-35.6 

+  1  43  51.3 

-17.95 

0.2214252 

0.4007268 

0.3991729 

16 

161 

10 

27.3 

26  14.70 

38.0 

I  42  36.5 

19-.42 

0.2212769 

0.3975693 

0.3959159   1 

20 

162 

55 

28.6 

26  16.05 

40.2 

1  41   15.9 

90.86 

0.2210876 

0.3942122 

0.3924576 

24 

164 

40 

36.1 

26  17.71 

42.4 

1  39  49.6 

22.29 

0.2208570 

0.3906512 

0.3887926 

28 

166 

25 

50.7 

26  19.63 

44.4 

1  38  17.6 

23.71 

0.2205852 

0.3868808 

0.3849153 

Nov.  1 

168 

II 

13.5 

26  21.85 

-46.2 

+  1  36  39.9 

-25.12 

0.2202726 

0.3828957 

0.3808219 

5 

169 

56 

45.9 

26  24.40 

47.8 

1  34  56.6 

26.51 

0.2199191 

0.3786937 

0.3765117 

9 

171 

42 

29.1 

26  27.25 

49.2 

1  33    7.8 

27.90 

02195249 

0.3742755 

0.3719854   ' 

13 

173 

28 

24.3 

26  30.36 

50.5 

1  31   13.4 

29.27 

0.2190903 

0.3696416 

0.3672436 

17 

175 

14 

32.4 

26  33.79 

51.5 

1  29  13.6 

30.63 

0.2186156 

0.3647911 

0.3622834 

21 

177 

0 

55.0 

26  37.59 

-52.4 

+  1  27    8.4 

-31.96 

0.21 8 1 007 

0.3597198 

0.3570999 

25 

178 

47 

33.0 

26  41.52 

53.1 

1  24  57.9 

33.28 

0.2175461 

0.3544222 

0.3516864 

29 

180 

34 

27.6 

26  45.87 

53.6 

1  22  42.2 

34.59 

0.2169520 

0.3488923 

0.3460393 

Dec.   3 

182 

21 

40.4 

26  50.54 

53.9 

1  20  21.2 

35.89 

0.2163185 

0.3431275 

0.3401573 

7 

184 

9 

12.3 

26  55.48 

53.9 

1   17  55.1 

37.16 

0.2156464 

0.3371284 

0.3340413 

11 

185 

57 

4.5 

27    0.72 

-53.8 

+  1   15  23.9 

-38.41 

0.2149359 

0.3308959 

0.3276924 

15 

187 

45 

18.5 

27    6.29 

53.4 

1  12  47.8 

39.65 

0.2141872 

0.3244302 

0.321 1088 

19 

189 

33 

55.2 

27  12.11 

52.9 

I   10    6.7 

40.87 

0.2134007 

0.3177272 

0.3142848 

2:) 

191 

22 

55.8 

27  18.26 

52.0 

1     7  20.8 

42.06 

0.2125771 

0.3107811 

0.3072151 

27 

193 

12 

21.7 

27  24.T9 

50.9 

1     4  30.2 

43.^2 

0.2117168 

0.3035863 

0.2998943 

31 

195 

2 

14.0 

27  31.47 

-49.7 

+  1     1  35.0 

-44.37 

0.2108204 

0.2961390 

0.2923205 

35 

196  52  33.9 

27  38.57 

-48.3 

+0  58  35.2 

-45.51 

0.2098880 

17 
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JUPITER. 

GREENWICH  MEAN  NOON 

. 

of  DisUuce     . 
iarth— 

Date. 

1 

Heliocentric 

Lonjciinde, 

Me«n£<iuiDox 

of  Date. 

O          /           II 

Daily 
Motion. 

Reduction 

to 

Orbit. 

Heliocentric 
Latitado. 

Daily 
Motion. 

Logarithm 

of 

Radius 

Vector. 

Logarithm 
from  I 

At  Date. 

At  Interme- 
diate Date. 

1 

/     /• 

„ 

O          /            // 

„ 

'Jan.    1 

320 

50 

16.6 

5  18.80 

+26.9 

-0  52    7.8 

-5.45 

0.7022067 

0.7652i)53 

0.7665476 

1            5 

321 

II 

32.0 

5  18  9.) 

26.9 

0  52  29.5 

5.43 

0.7021072 

0.7677419 

0.7688778 

9 

321 

32 

48.1 

5  19.09 

27.0 

0  52  51.1 

5.40 

0.7020081 

0.7699547 

0.7709722 

13 

321 

54 

4.8 

5  19.34 

27.0 

0  53  12.7 

5.37 

0.7019095 

0.7719301 

0.7728279 

17 

322 

15 

22.0 

5  10.39 

27.1 

0  53  34.1 

5.34 

0.7018113 

0.7736656 

0.7744431 

21 

322 

36 

40.0 

5  19.53 

+27.1 

-0  53  55.4 

-5.31 

0.7017135 

0.7751606 

0.7758182 

25 

322 

57 

58.3 

5  19.67 

27  1 

0  .54  16.6 

5.98 

0.7016163 

0.7764158 

0.77695:J6 

29 

323 

19 

17.3 

5  19.89 

27.1 

0  54  37.6 

5.25 

0.7015195 

0.7774312 

0.7778486 

Feb.   2 

323 

40 

36.8 

5  19.96 

27.2 

0  54  58.5 

5.23 

0.7014232 

0.7782055 

0.7785018 

6 

324 

1 

56.9 

5  90.10 

27.2 

0  55  19.4 

5.19 

0.7013274 

0.7787373 

0.7789118 

10 

324 

23 

17.6 

5  S0.94 

+27.2 

-0  55  40.1 

-5.16 

0.7012321 

0.7790254 

0.7790779 

M 

324 

44 

38.9 

5  90.38 

27.1 

0  56    0.7 

5.13 

0.7011374 

0.7790696 

0.7790008  : 

18 

325 

6 

0.7 

5  20.53 

27.1 

0  56  21.1 

5.10 

0.7010431 

0.7788717 

0.7786824   ' 

22 

325 

27 

23.1 

5  90.67 

27.1 

0  56  41.5 

5.07 

0.7009493 

0.7784332 

0.7781245  : 

26 

325 

48 

46.0 

5  90.81 

27.1 

0  57     1.7 

5.04 

0.7008560 

0.7777564 

0.7773289 

Mar.  2 

326 

10 

9.5 

5  90.95 

+27.1 

-0  57  21.8 

-5.01 

0.7007633 

0.7768419 

0.7762954 

6 

32(5 

31 

33.6 

5  91.08 

27.0 

0  57  41.8 

4.98 

0.7006711 

0.7756895 

0.7750243 

10 

326 

52 

58.2 

5  91.99 

27.0 

0  58     1.6 

4.95 

0.7005794 

0.7743000 

0.7735165  . 

1          '^ 

327 

14 

23.3 

5  21.35 

27.0 

0  58  21.4 

4.93 

0.7004883 

0.7726743 

0.7717740 

18 

327 

35 

49.0 

5  91.48 

26.9 

0  58  41.0 

4.88 

0.7003978 

0.7708160 

0.7698008 

22 

327 

57 

15.2 

5  91.69 

+26.9 

-0  59    0.4 

-4.85 

0.700.3078 

0.7687288 

0.7676002 

26 

328 

18 

41.9 

5  91 .75 

26.9 

0  59  19.8 

4.82 

0.7002183 

0r7664l55 

0.7651751 

30 

328 

40 

9.2 

5  91.89 

26.8 

0  59  39.0 

4.79 

0.7001294 

0.7638790 

0.7625275 

Apr.   3 

329 

1 

37.0 

5  99.09 

26.8 

0  59  58.0 

4  75 

0.7000410 

0.7611208 

0.7596591 

7 

329 

23 

5.4 

5  93  15 

26.7 

1     0  17.0 

4.72 

0.6999532 

0.7581429 

0.7565726   . 

11 

329 

44 

.34.3 

5  92.98 

+26.7 

-1     0  35.8 

-4.68 

0.6998659 

0.7549489 

0.7532726 

15 

330 

6 

3.7 

5  99.41 

26.6 

1     0  .54.5 

4.65 

0.6997793 

0.7515444 

0.7497651    ' 

19 

330 

27 

33.6 

5  93.54 

26.5 

1     1   13.0 

4.62 

0.6996932 

0.7479355 

0.7460562 

23 

330 

49 

4.0 

5  93.66 

26.4 

1     1  31.4 

4.58 

0.6996077 

0.7441279 

0.7421512 

27 

331 

10 

34.9 

5  93.79 

26.3 

1     1  49.7 

4.55 

0.6995228 

0.7401268 

0.7380552 

May    1 

331 

32 

6.3 

5  99.99 

+26.3 

-1     2    7.8 

-4.51 

0.6994385 

0.7359372 

0.7337733 

5 

331 

53 

38.2 

5  93.04 

26.2 

1     2  25.8 

4.48 

0.6993548 

0.7315645 

0.7293119 

9 

332 

15 

10.7 

5  93.17 

26.1 

1    2  43.6 

4.44 

0.6992717 

0.7270165 

0.7246793 

13 

332 

36 

43.6 

5  93.30 

26.0 

1     3     1.3 

4.41 

0.6991891 

0.7223020 

0.7198863 

17 

332 

58 

I7.I 

5  93.43 

25.9 

1     3  18.9 

4.37 

0.6991072 

0.7174335 

0.7149449 

21 

333 

19 

51.0 

5  93.55 

+25.8 

-1     3  36.3 

-4.34 

0.6990260 

0.7124219 

0.7098656 

25 

333 

41 

25.5 

5  23.67 

25.7 

1     3  53.6 

4.30 

0.698iJ453 

0.7072775 

0.7046591 

29 

334 

3 

0.4 

5  93.79 

25.6 

1     4  10.7 

4.26 

0.6988653 

0.7020 119 

0.6993373  ' 

June  2 

334 

24 

35.7 

5  93.91 

25.5 

1     4  27.7 

4.93 

0.6987860 

0.6966375 

0.6939146 

6 

334 

46 

11.6 

5  24.09 

25.3 

1     4  44.6 

4.19 

0.6987072 

0.6911708 

0.6884078 

1          10 

335 

7 

47.9 

5  94.14 

+25.2 

-1     5     1.2 

-4.16 

0.6986291 

0.6856287 

0.6828361 

14 

335 

29 

24.7 

5  94.96 

25.1 

I     5  17.8 

4.13 

0.6985516 

0.6800330 

0.67722M 

18 

335 

51 

2.0 

5  94.38 

25.0 

1     5  34.2 

4.08 

0.6984747 

0.6744043 

0.6715843 

22 

336 

12 

39.7 

5  94.50 

24.8 

1     5  50.4 

4.04 

0.6983985 

0.6687642 

0.6659465 

26 

336 

34 

18.0 

5  94.61 

24.7 

1     6    Q.iS 

4.01 

0.6983229 

0.6631344 

0.6603307  ' 

30 

336 

55 

56.7 

5  94.73 

+24.5 

-1     6  22.5 

-3.97 

0.6982479 

0.6575393 

0.6547637 

July  4 

337 

17 

35.8 

5  94.84 

+24.4 

-1     6  38.3 

-3.93 

0.6981735 

0.6520077 

0.6492751 
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JUPITEI 

NNOON 

Daily 
Motion. 

GREENWICH  MEA 

Lo;;aritiini 

of 

Radius 

Vector. 

Logarithm 
from  I 

Date. 

Heliocentric 

Longitude, 

Mean  Equinox 

of  Date. 

O          /           // 

Daily 
Motion. 

Redaction 

to 

Orbit. 

Ueliocetiti-U- 
Latitude. 

0          /          // 

of  Distance 
Cartb— 

At  Date. 

At  Interme- 
diate Date. 

/     // 

„ 

„ 

July    4 

337 

17 

35.8 

5  24.84 

+24.4 

-1     6  .38.3 

-3.93 

0.6.981735 

0.6520077 

0.6492751 

8 

337 

39 

15.4 

5  94.95 

24.2 

1     6  53.9 

3.89 

0.6980998 

0.6465701 

0.64:i8970 

12 

338 

0 

55.4 

5  25.05 

24.1 

1     7    9.4 

3.85 

0.6980267 

0  6412601 

0.6386635 

16 

338 

22 

35.8 

5  2.*).  16 

23.9 

1     7  24.8 

3.31 

0.6979543 

0.63611 12 

0.6336073 

20 

338 

44 

16.7 

5  25.27 

23.8 

1     7  40.0 

3.77 

0.6978826 

0.6311558 

0.6287609 

24 

339 

5 

58.0 

5  36.38 

+23.6 

-1     7  54.9 

-3.73 

0.6978115 

0.6264269 

0.6241579 

28 

339 

27 

39.7 

5  25.49 

2:^.4 

1     8    9.8 

3.70 

0.6977410 

0.6219587 

0.6198337 

Aug.   1 

339 

49 

21.9 

5  25.60 

23.2 

1     8  21.5 

3.66 

0.6976712 

0.6177877 

0.6158256 

5 

340 

11 

4.5 

5  25.70 

23  1 

1     8  39.1 

3.62 

0.6976021 

0.6139518 

0.6121708 

9 

340 

32 

47.5 

5  25.80 

22.9 

1     8  53.5 

3.58 

0.6975337 

0.6104866 

0.6089035 

13 

340 

54 

30.9 

5  25.90 

+22.7 

-1     9    7.7 

-3.54 

0.6974659 

0.6074248 

0.6060544 

17 

341 

16 

14.7 

5  26.00 

22.5 

1     9  21.8 

3  50 

0.6!I7.398H 

0.6047950 

0.6036500   ; 

21 

341 

37 

58.9 

5  36.10 

22.3 

1     9  35.7 

3.46 

0.6973325 

0.6026219 

0.6017134 

25 

341 

59 

43.5 

5  26.20 

22.1 

1     9  49.4 

3.41 

0.6972668 

t).6009271 

0.6002660 

29 

342 

21 

28.5 

5  26.30 

21.9 

1   10    3.0 

3.37 

0.6972018 

0.5997316 

0.5993263 

Sept.  2 

342 

43 

13.9 

5  26.40 

+21.7 

-1   10  16.4 

-3.33 

0.6971375 

0.5990511 

0.5989078 

6 

343 

4 

59.7 

5  26.50 

21.5 

1   10  29.7 

3.29 

0.69707.39 

0.5988962 

0.5990168 

10 

343 

26 

45.9 

5  96.60 

21.3 

1   10  42.7 

3.25 

0.6970109 

P.59!)2688 

0.5996519 

14 

343 

48 

32.5 

5  26.69 

21.1 

1   10  55.7 

3.21 

0.6969487 

0.6001645 

0.6008054    . 

18 

344 

10 

19.5 

5  26.78 

20.9 

Ml     8.4 

3.17 

0.6968871 

0.6015725 

0.6024644    [ 

22 

344 

32 

6.8 

5  26.87 

+20.7 

~l   11  21.0 

-3.12 

0.6968263 

0.6034784 

0.6046128 

26 

344 

53 

54.5 

5  26.96 

20.4 

1   M  33.4 

3.08 

0.6967662 

0.6058647 

0.6072314 

30 

345 

15 

42.5 

5  27.05 

202 

I   11  45.7 

3.04 

0.6967068 

0.6087098 

0.6102975 

Oct.    4 

345 

37 

30.9 

5  27.14 

20.0 

I   1 1  57.7 

3.00 

0.6966482 

0.6II9H96 

0.6137818 

8 

345 

59 

19.6 

5  27.23 

19.7 

i   12    9.6 

2.95 

0.61>65903 

0.6156697 

0.6176492 

12 

346 

21 

8.7 

5  27.32 

+  19.5 

-1   12  21.4 

-2  91 

0.6965331 

0.6197153 

0.6218634    i 

16 

346 

42 

58.2 

5  27.41 

19.3 

1   12  32.9 

2.67 

0.6964767 

0.6240889 

0.6263873 

20 

347 

4 

46.0 

5  27.49 

19.0 

1   12  44.3 

2  83 

0.6964210 

0.6287541 

0.6311849 

24 

347 

26 

38.1 

5  27.58 

18.8 

1   12  55.6 

2.78 

0.6963660 

0.6336754 

0.6362212 

28 

347 

48 

28.6 

5  27.66 

18.5 

1   13    6.6 

2.74 

0.6963119 

0.6388178 

0.6414607 

Nov.   1 

348 

10 

19.5 

5  27.74 

+  18.3 

-1   13  17.5 

-2.70 

0.0962586 

0.6441452 

0.6468(>67 

5 

348 

32 

10.6 

5  27.82 

18.0 

1   13  28.2 

265 

0.6962060 

0.64!)6205 

0.6524019 

9 

348 

54 

2.0 

5  27.90 

17.8 

1   13  38.7 

2.61 

0.6961542 

0.6552068 

0.65«0306 

13 

349 

15 

53.8 

5  37.98 

17.5 

1   13  49.0 

2.56 

0.6961031 

0.6608698 

0.6637202 

17 

349 

37 

45.9 

5  28.05 

17.2 

1   13  59.2 

2.52 

0.6960528 

0.6665788 

0.6694422 

21 

349 

59 

38.2 

5  28.13 

+  17.0 

-1   14    9.2 

-2.48 

0.6J>60032 

0.6723069 

0.6751691 

25 

350 

21 

30.9 

5  28.21 

16.7 

1   14  19.0 

2.43 

0.6959543 

0.6780262 

0.6808755 

29 

350 

43 

2:^.9 

5  28.29 

16.4 

1   14  28.6 

2.39 

0.6959062 

0.6837138 

0.6865377 

Deo.   3 

351 

5 

17.2 

5  28.36 

16.1 

1  14  38.1 

2.34 

0.6958589 

0.6893444 

0.6921.307 

7 

351 

27 

10.8 

5  28.43 

15.9 

1   14  47.4 

2.30 

0.6058121 

0.6918943 

0.6976323    1 

11 

351 

49 

4.7 

5  28.50 

+  15.6 

-1  14  56.5 

-2.25 

0.6957661 

0.7003429 

0.7030237 

15 

352 

10 

58.8 

5  38.56 

15.3 

1   15    5.4 

2.21 

0.6957209 

0.7056732 

0.7082894 

19 

352 

32 

53.2 

5  28.63 

15.0 

1   15  14.1 

9.16 

0.6956765 

0.7108708 

0.7134159 

2:} 

352 

54 

47.8 

5  38.70 

14.7 

1   15  22.7 

2.12 

0.6956327 

0.7159229 

0.7183901 

27 

353 

16 

42.8 

5  28.76 

14.4 

1   15  31.0 

2.07 

0.6955897 

0.7208161 

0.7231993 

31 

353 

38 

38.0 

5  28.83 

+  14.1 

-I   15  39.2 

-2.02 

0.6955475 

0.7255382 

0.7278311 

35 

354 

0 

33.4 

5  36.89 

+13.8 

-1   15  47.2 

-1.98 

0.6955061 
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SATURN. 

GREENWICH  MEAN  NOON. 

i 

Date. 

Heliocentric 

IjODgitudc, 

MeuQ  Bqiiinox 

ofDaU;. 

Daily 
Motion. 

Reduction 

to 

Orbit. 

II<;Iio<rcntriv 
Latitmle. 

Dailv 
Motion. 

Logarithm 
of 

lUMliUR 

Vector. 

Logarithm  of  DistMioe 
from  Berth— 

ikkw^^^      1  Atlntonnc- 

o 

/      // 

^ 

II 

/         u 

O         /          // 

„ 

Jau.    1 

161 

38     2.2 

3 

5.50 

+  1  36.7 

+  1  52  41.2 

+3  58 

0.9703060 

0.9494387 

0.9479678 

5 

161 

46  24.2 

9 

5.47 

1  36.7 

1  52  55.6 

3..^7 

0.9703591 

0.9465150 

0.9450859 

9 

161 

54  46.1 

9 

5.44 

1  36.6 

1  5:j    9.8 

3.56 

0.9704122 

0.9436818 

0.9423051 

13 

162 

3     7.8 

3 

5.41 

1  36.5 

1  53  24.1 

3.55 

0.9704653 

0.9409579 

0.9396426 

17 

162 

11   29.4 

2 

5.38 

1  36.5 

1  5:)  38.2 

3.54 

0.9705185 

0.9383615 

0.9371166 

21 

162 

19  50.8 

9 

5.35 

+  1  36.4 

+  1  53  52.4 

-1-3.53 

0.9705717 

0.9359100 

0.9347436 

25 

162 

28   12.3 

2 

5.32 

1  36.3 

1  54    6.5 

3.52 

0.970624!) 

0.9336195 

0.9325:593 

21) 

162 

:w  33.5 

S 

5.99 

1  36.2 

1  54  20.5 

3.51 

0.9706781 

0.9315051 

0.9305186 

Feb.   2 

162 

44  54.6 

9 

5.96 

1  36.1 

1  54  34.5 

3.50 

0.9707314 

0.9295820 

0.9286971 

6 

162 

53   15.6 

9 

5.93 

1  36.0 

1  54  48.5 

3.49 

0.9707848 

0.9278656 

0.9270891 

10 

163 

1    36.6 

9 

5.90 

+1  35.9 

+1  55    2.4 

-1-3.47 

0.9708381 

0.9263692 

0.J)257077 

14 

163 

9  57.3 

9 

5.17 

1  35.9 

1  55  16.4 

3.46 

0.9708915 

0.9251054 

0.9245637 

18 

163 

18   17.9 

9 

5.14 

1  35.8 

1  55  30.2 

3.45 

0.9709450 

0.9240832 

0.92:36648  ! 

22 

163 

26  38.4 

9 

5.11 

1  35.7 

1  55  44.0 

3.44 

0.9709985 

0.92:^3093 

0.9230174 

26 

163 

34   58.9 

.  2 

5.06 

1  35.6 

1  55  57.7 

3.43 

0.9710519 

0.9227895 

0.92262.'>8 

Mar.  2 

163 

43    19.1 

9 

5.05 

+  1  35.5 

+  1  56  11.4 

4-3.43 

0.9711055 

0.9224266 

0.9224926 

6 

163 

51    39.3 

9 

5.03 

1  35.4 

1  56  25.1 

3.41 

0.9711590 

0.9225235 

0.9226198 

10 

163 

59  59.3 

9 

4.99 

1  35.3 

1  56  38.7 

3.40 

0.9712126 

0.9227809 

0.9230068  ] 

14 

164 

8   19.2 

3 

4.96 

1  35.2 

1  56  52.2 

3.39 

0.9712663 

0.9232965 

0.92:J6500  , 

18 

164 

16  39.0 

2 

4.93 

1  35.0 

1  57    5.8 

3.37 

0.9713200 

0.9240658 

0.9245428 

22 

164 

24   58.7 

9 

4.89 

+  1  34.9 

4-1  57  19.2 

+3.36 

0.971.3738 

0.9250800 

0.9256763 

26 

164 

33    18.2 

9 

4.86 

1  34.8 

1  57  32.7 

3.35 

0.9714275 

0^J203305 

0.9270411 

30 

164 

41    37.6 

9 

4.83 

1  34.7 

1  57  46.1 

3.34 

0.9714813 

0.9278071 

0.9286271 

Apr.   3 

164 

49  56.8 

9 

4.80 

1  34.6 

1  57  59.5 

3.33 

0.9715352 

0.9294996 

0.93042:12  1 

7 

164 

58   16.0 

9 

4.77 

1  34.5 

1  58  12  8 

3.32 

0.9715890 

0.9313961 

0.9324163 

11 

165 

6  35.0 

9 

4.74 

+  1  34.3 

+  1  58  26.0 

+3.31 

0.9716429 

0.9334822 

0.9345918 

15 

165 

14  54.0 

2 

4.71 

1  34  2 

1  58  39.2 

3.30 

0.9716969 

0.9357428 

0.9369331 

19 

165 

23   12.8 

2 

4.68 

1  34.1 

1  58  52.4 

3.29 

0.9717508 

0.!)381606 

0.93942:55 

2:j 

165 

31    31.5 

2 

4.65 

1  34.0 

1  59    5.6 

3.27 

0.9718048 

0.9407195 

0.9420469 

27 

165 

39  50.0 

3 

463 

1  33.9 

1  59  18.6 

3.36 

0.9718589 

0.9434036 

0.9447875 

May    1 

165 

48     8.4 

9 

4.59 

+  1  33.7 

+1  59  31.7 

+3.25 

0.9719129 

0.9461968 

0.94762J)7 

5 

165 

56  26.8 

2 

4.56 

1  33.6 

1  59  44.6 

3.24 

0.9719671 

0.9490839 

0.9505575 

9 

166 

4   45.0 

2 

4.53 

1  33.5 

1  59  57.6 

3.23 

0.9720212 

0.9520483 

0.9535.543 

!          13 

166 

13     3.0 

9 

4.50 

1  33.3 

2    0  10.5 

3.22 

0.9720753 

0.9550733 

0.9566031 

17 

166 

21   21.0 

2 

4.47 

1  33.2 

2    0  23.3 

3.21 

0.9721295 

0.9581420 

0.9596879 

21 

166 

29  38.8 

9 

4  43 

+  1  33.1 

+2    0  36.1 

+3.20 

0.9721837 

0.9612392 

0.9627940 

25 

166 

37  56.4 

2 

4.40 

1  32.9 

2    0  48.9 

3.18 

0.9722380 

0.9643507 

0.9659076  1 

29 

166 

46   14.0 

2 

4.37 

1  32.7 

2     1     1.6 

3.17 

0.9722923 

0.9674633 

0.9690160 

June  2 

166 

54  31.4 

2 

4.34 

1  32.0 

2     1   14.3 

3.16 

0.9723466 

0.970.5643 

0.9721067 

6 

167 

2  48.7 

2 

4.31 

1  32.4 

2    1  26.9 

3.15 

0.9724010 

0.9736413 

0.9751664 

10 

167 

11     6.0 

2 

4.28 

+  1  32.3 

+2    1  39.5 

+3.14 

0.9724554 

0.9766806 

0.9781827   ■ 

14 

167 

19  23.0 

9 

4.25 

1  32.1 

2    1  52.0 

3.13 

0.972.5098 

0.979671 1 

0.981 1441 

18 

167 

27  40.0 

9 

4.22 

1  32.0 

2    2    4.5 

3.12 

0.9725642 

0.9826010 

0.9840403 

22 

167 

35  56.8 

9 

4.19 

1  31.8 

2    2  17.0 

3.10 

0.9726186 

0.9854611 

0.9868624   | 

26 

167 

44    13.5 

2 

4.16 

1  31.6 

2    2  29.4 

3.09 

0.9726731 

0.9882433 

0.9896026   ! 

1          30 

167 

52  30.1 

2 

4.13 

+  1  31.5 

+2    2  41.7 

+3.08 

0.9727276 

0.9909394 

0.9922.524 

jQly  4 

168 

0  46.6 

9 

4.10 

+1  31.3 

+2    2  54.0 

+3.07 

0.9727822 

0.9935408 

0.9948033 
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SAT0RN 

k 

GREENWICH  MEAN  NOON 

Date. 

Heliocentric 

LoDgitnde, 

Mean  Equinox 

of  Date. 

DaUy 
Motion. 

Kedoction 

to 

Orbit. 

Heliocentric 
Latitude. 

Daily 
Motion. 

Logarithm 

of 

Radius 

Vector. 

Logfkrithm  of  Distatace 
from  Earth-^ 

At  Date. 

Ajinterm©. 
(IiateDatA. 

Jnly   4 

O          1 

J68     0 

46.6 

9  4.10 

+l'  3l'.'3 

4-2    2  54!'o 

4-3.07 

0.9727822 

0.9935408 

0.9948033 

8 

168     9 

2.9 

9  4.07 

1  31.2 

2    3    6.3 

3.06 

0.972a367 

0.9960392 

0.9972474 

12 

168   17 

19.2 

9  4.03 

1  31.0 

2    3  18.5 

3.05 

0.9728913 

0.9984269 

0.9995778 

16 

168  25 

35.2 

9  4.00 

1  30.8 

2    3  30.7 

3.04 

0.9729459 

1.0006976 

1.0017872 

20 

168  33 

51.2 

9  3.97 

1  30.6 

2    3  42.6 

3.09 

0.9730006 

1.0028458 

1.0038727 

24 

168  42 

7.0 

9  3.94 

4-1  30.5 

4-2    3  54.9 

4-3.01 

0.9730552 

1.0048673 

1.0058288 

28 

168  50 

22.7 

9  3.91 

1  30.3 

2    4    6.9 

3.00 

0.9731099 

1.0067570 

1.0076512 

Aug.   I 

168  58 

38.3 

9   3.88 

1  30.1 

2    4  18.9 

9.99 

0.9731646 

1.0085106 

1.0093344 

5 

169     6 

5:i.8 

9  3.86 

I  30.0 

2    4  30.8 

9.96 

0.9732193 

1.0101224 

1.0108740 

9 

169   15 

9.2 

9  3.89 

1  29.8 

2    4  42.7 

9.97 

0.9732741 

1.0115888 

1.0122659 

13 

169  23 

24.4 

9  3.79 

+  1  29.6 

4^2    4  54.6 

49  96 

0.9733289 

1.0129055 

1.0135073 

17 

169  31 

39.5 

9  3.78 

1  29.4 

2    5    6.4 

9.94 

0.9733837 

1.0140708 

1.0145958 

21 

169  39 

54.5 

9   3.73 

I  29.2 

2    5  18.1 

9.93 

0.9734385 

1.0150823 

1.0155300 

25 

169  48 

9.3 

9  3.70 

1  29.0 

2    5  29.8 

9.99 

0.9734934 

1.0159387 

1.0163076 

29 

169  56 

24.0 

9   3.66 

1  28.8 

2    5  41.5 

9.91 

0.9735483 

1.0166367 

1.0169256 

Sept.  2 

170     4 

38.7 

9  3.63 

4-1  28.6 

4-2    5  53.1 

+9.90 

0.9736032 

1.0171742 

1.0173821 

6 

170   12 

53.2 

9  3.60 

1  28.4 

2    6    4.7 

9.89 

0.9736581 

1.0175490 

1.0176751 

10 

170  21 

7.6 

9  3.67 

1  28.2 

2    6  16.2 

9.87 

0.9737131 

1.0177602 

1.0178042 

14 

170  29 

21.8 

9  3.54 

1  28.0 

2    6  27.7 

9.86 

0.9737680 

1.0178072 

1.0177696 

IB 

170  37 

35.9 

9   3.61 

1  27.8 

2    6  39.1 

9.85 

0.9738229 

1.0176910 

1.0175716 

22 

170  45 

49.9 

9   3.48 

4-1  27.6 

4-2    6  50.5 

4-9.84 

0.9738780 

1.0174112 

1.0172099 

26 

170  54 

3.8 

9  3.45 

1  27.4 

2    7     1.8 

9.83 

0.9739330 

1.0169678 

1.0166845 

30 

171     2 

17.5 

9   3.49 

1  27.2 

2    7  13.1 

9.89 

0.9739880 

1.0163602 

1.0159949 

Oct.    4 

171    10 

31.2 

9   3.30 

1  27.0 

2    7  24.3 

9.80 

0.9740430 

1.0155887 

1.0151421 

8 

171    18 

44.7 

9   3.36 

1  26.8 

2    7  35.5 

9.79 

0.9740981 

1.0146553 

1.0141281 

12 

171   26 

58.1 

9   3.33 

4-1  26.6 

4-2    7  46.7 

4-9.76 

0.9741532 

1.0135614 

1.0129555 

16 

171    35 

11.3 

9  3.30 

1  26.4 

2    7  .')7.8 

9.77 

0.9742084 

1.0123107 

1.0116274 

20 

171    43 

24.4 

9  3.96 

1  26.1 

2    8    8.9 

9.76 

0.9742634 

1.0109057 

1.0101461 

24 

171    51 

37.4 

9  3.93 

1  25.9 

2    8  19.9 

9.75 

0.9743186 

1.0093489 

1.0085143 

28 

17f   59 

50.4 

9  3.90 

1  25.7 

2    8  30.9 

9.73 

0.9743738 

1.0076428 

1.0067349 

Nov.  1 

172     8 

3.2 

9   3.17 

+  1  25.5 

4-2    8  41.8 

4-9.79 

0.9744289 

1.0057911 

1.0048120 

5 

172   16 

15.8 

9   3.14 

1  25.2 

2    8  52.7 

9.71 

0.9744841 

1.0037985 

1.0027512 

9 

172  24 

28.3 

9   3.11 

1  25.0 

2    9    3.5 

9.70 

0.9745393 

1.0016712 

1.0005591 

13 

172  32 

40.7 

9   3.08 

1  24.8 

2    9  14.3 

9.69 

0.9745945 

0.9994157 

0.9982420 

17 

172  40 

52.9 

9   3.05 

1  24.5 

2    9  25.1 

9.68 

0.9746498 

0.9970387 

0.9958066 

21 

172  49 

5.1 

9   3.09 

+  1  24.3 

4-2    9  35.7 

+9.66 

0.9747051 

0.9945468 

0.9932598 

25 

172  57 

17.2 

9  9.99 

1  24.1 

2    9  46.4 

9.65 

0.9747604 

0.9919469 

0.9906089 

29 

173     5 

29.1 

9   9.96 

1  23.8 

2    9  57.0 

9.64 

0.9748156 

0.9892472 

0.9878629 

Drtc.   3 

173    13 

40.8 

9   9.93 

1  23.6 

2  10    7.5 

9.63 

0.9748709 

0.9864573 

0.9850323 

7 

173  21 

52.5 

9  9.89 

1  23.3 

2  10  18.0 

9.69 

0.9749262 

0.98.35889 

0.9821288 

11 

173  30 

4.0 

9   9.86 

4-1  23.1 

4-2  10  28.4 

+9.61 

0.9749815 

0.9806534 

0.9791642 

15 

173  38 

15.4 

9  9.83 

1  22.8 

2  10  38.8 

9.59 

0.9750368 

0.9776627 

0.9761503 

19 

173  46 

26.7 

9  9.80 

1  22.6 

2  10  49.2 

9.58 

0.9750921 

0.9746286 

0.9730990 

23 

173  54 

37.8 

9   9.77 

1  22.4 

2  10  59.5 

9.57 

0.9751475 

0.9715636 

0.9700238 

27 

174     2 

48.8 

9   9.74 

1  22.1 

2  1 1    9.8 

9.56 

0.9752029 

0.9684816 

0.9669386 

31 

174    10 

.59.7 

9  9.71 

4-1  21.9 

4-2  1 1  20.0 

+9.55 

0.9752582 

0.9653974 

0.9638599 

35 

174    19 

10.5 

9  9.68 

+  1  21.6 

4-2  11  30.1 

+9.54     i 

0.9753136 
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URANUS. 

GREENWICH  MEAN  NOON 

Logarithm 

of 

RadiuB 

Vector. 

Date. 

Heliocentric 

Longitude, 

MeaoEqiiiiiox 

of  Date. 

208     0  45!7 

Daily 
Motion. 

Reduction 

to 

Orbit. 

// 
-9.4 

Heliocentric 
Latitude. 

+0  33    4'.'4 

Daily 
Motion. 

Logarithm  of  Distance     | 
from  Earth— 

At  Date. 

At  Intermc-  • 
diateDate.    | 

Jan.    1 

// 
45.67 

-0.43 

1.2664400 

1.2737543 

1.2722436 

9 

208 

6 

51.0 

45.66 

9.4 

0  33    0.9 

0.43 

1.2664612 

1.2706968 

I.2(i9l2l3 

17 

208 

12 

56.3 

45.66 

9.4 

0  32  57.5 

0.43 

1.2664825 

1.2675247 

1.2659147 

25 

208 

19 

1.5 

45.65 

9.4 

0  32  51.0 

0  43 

1.2665039 

1.2642990 

1.2626850   1 

Feb.   2 

208 

25 

0.7 

45.64 

0.4 

0  32  50.5 

0.43 

1.2665253 

1.2610803 

1.2594925)   I 

10 

208 

31 

11.8 

45.64 

-9.4 

+0  ,32  47.0 

-0  44 

1.2665468 

1.2579315 

1.2564048 

18 

208 

37 

16.9 

45.63 

9.4 

0  .32  43.5 

0.44 

1.2665683 

1.2549213 

1.2534886 

2G 

208 

43 

22.0 

45.63 

9.4 

0  .32  40.0 

0.44 

1.2665899 

1.2521140 

1.2508047 

Mar.  6 

208 

49 

27.0 

45.69 

9.4 

0  32  36.5 

0.44 

1.2666115 

1.249568:^ 

1.2484122 

14 

208 

55 

32.0 

45.69 

9.4 

0  32  33.0 

0.44 

1.2666332 

1.247.3433 

1.246:^680 

22 

209 

1 

36.9 

45.61 

-9.4 

+0  32  29.5 

-0.44 

1.2666549 

1.2454915 

1.2447183 

30 

209 

7 

41.8 

45.61 

9.4 

0  32  26.0 

0.44 

1.2666767 

1.2440524 

1.2434980 

Apr.   7 

209 

13 

4G.6 

45.60 

9.4 

0  32  22.5 

0.44 

1.26669^5 

1.2430585 

1.2427367 

15 

209 

19 

51.4 

45.60 

9.4 

0  32  19.0 

0.44 

1.2667204 

1.2425.344 

1.2424522 

23 

209 

25 

56.1 

45.59 

9.4 

0  32  15.4 

0.44 

1.2667424 

1.2424895 

1.2426455 

May    1 

209 

32 

0.8 

45.50 

-9.4 

+0  32  11.9 

-0.44 

1.2667644 

1.2429192 

1.2433093   , 

9 

209 

38 

5.5 

45.58 

9.4 

0  32    8.4 

0.44 

1.2667864 

1.2438134 

1.2444282   i 

17 

209 

44 

10.1 

45.58 

9.4 

0  32    4.8 

0.44 

1.2668085 

1.2451495 

1.2459721 

25 

209 

50 

14.7 

45.57 

9.4 

0  32    1.3 

0.44 

1.2668307 

1.2468909 

1.2479008 

June  2 

209 

56 

19.2 

45.56 

9.4 

0  31  57.7 

0.45 

1.2668529 

1.2489966 

1.2501721 

10 

210 

2 

23.7 

45.56 

-9.4 

+0  31  54.1 

-0.45 

1.2668751 

1.2514211 

1.2527359 

18 

210 

8  28.2 

45.55 

9.4 

0  31  50.6 

0.45 

1.2668974 

1.2541093 

1.2555340 

26 

210 

14 

32.6 

45.55 

9.4 

0  31  47.0 

0.45 

1.2669198 

1.2570032 

1.2585099 

July   4 

210 

20 

36.9 

45.54 

9.3 

0  31  43.4 

0.45 

1.2669422 

1.2600472 

1.2016076 

12 

210 

26 

41.2 

45.54 

9.3 

0  31  39.8 

0.45 

1.2669647 

1.2631833 

I.2647(i64 

20 

21(r  32 

45.5 

45.53 

-9.3 

+0  31  36.2 

-0.45 

1.2669872 

1.2663505 

1.2679285   [ 

28 

210 

38 

49.7 

45.59 

9.3 

0  31  32.6 

0.45 

1.2670097 

1.2694944 

1.2710417 

JAug.  5 

210 

44 

53.0 

45.59 

9.3 

0  31  29.0 

0.45 

1.2670:<23 

1.2725632 

1.2740535   ' 

1           13 

210 

50 

58.0 

45.51 

9.3 

0  31  25.4 

0.45 

1.2670550 

1.275.5055 

1.27691.34 

21 

210 

57 

2.1 

45.51 

9.3 

0  31  21.8 

0.45 

1.2670777 

1.2782726 

1.2795782 

29 

211 

3 

6.2 

45.50 

-9.3 

-l-O  31   18.2 

-0.45 

1.2671005 

1.2808254 

1.2820089 

Sept.  6 

211 

9 

10.2 

45.50 

9.3 

0  31   14.5 

0.45 

1.2671233 

1. 2^31244 

1.2841671 

14 

211 

15 

14.2 

45.49 

93 

0  31  10.9 

0.45 

1.2671462 

1.2851333 

1.2860200 

22 

211 

21 

18.1 

45.49 

9.3 

0  31     7.3 

0.45 

1.2671691 

1.2868245 

1.2875437 

30 

211 

27 

22.0 

45.48 

9.3 

0  31     3.6 

0.46 

1.2671921 

1.2881745 

1.2887142 

Got.    8 

211 

•33 

25.8 

45.48 

-9.3 

+0  31     0.0 

-0.46 

1.2672151 

1.2891602 

1.2895113 

;          IG 

211 

39 

29.6 

45.47 

9.3 

0  30  56.3 

0.46 

1.2672382 

i. 2897664 

1.281>9245 

24 

211 

45 

33.3 

45.47 

9.3 

0  30  52.7 

0.46 

1.2672613 

1.2899849 

1.2899469 

Nov.  1 

211 

51 

37.0 

45.46 

9.3 

0  .30  49.0 

0.46 

1.2672845 

1.2898098 

1.2895735 

0 

211 

57 

40.7 

45.45 

9.3 

0  30  45.3 

0.46 

1.2673078 

1.2892390 

1.2888075 

17 

212 

3 

44.3 

45.45 

-9.3 

+0  30  41.7 

-0.46 

1.2673311 

1.2882807 

1.2876598 

1          25 

212 

9 

47.9 

45.44 

9.3 

0  30  38.0 

0.46 

1.2673544 

1.2869469 

1.2861436 

Dec.   3 

212 

15 

51.4 

45.44 

9.3 

0  30  34.3 

0.46 

1.2673779 

1.2852526 

1.2842774 

11 

212 

21 

54.9 

45.43 

9.3 

0  30  30.6 

0.46 

1.2674013 

1.2832220 

1.2820907 

1          19 

212 

27 

58.3 

45.43 

9.3 

0  30  26.9 

0.46 

1.2674248 

1.2808874 

1.2796166 

1          ^^^ 

212 

34 

1.7 

45.49 

-9.3 

+0  30  23.2 

-0.46 

1.2674484 

1.2782831 

1.2768918 

1          35 

212 

40 

5.1 

45.49 

-9.3 

+0  30  19.5 

-0.46 

1.2674720 
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NEPTUNE. 

Date. 

Heliocet 

Lonffiti 

Mean  Bqi 

of  Dal 

GBEEN 

^YICU  MEAN  NOON. 

Helioceiitrir        Daily 
Laiitade.         Motitm. 

Lojraritliiii 

of 

Radins 

Vector. 

itric 
ide. 
liuox 
te. 

Daily 
Motion. 

Reduction 

to 

Orbit. 

Logarithm  of  Diatanoe 
from  Earth— 

At  Date. 

At  Interme- 
diate Date. 

o 

, ' 

~~  „ 

t, 

// 

O         /          // 

„ 

Jan.    1 

65 

36 

49.3 

S9.0I 

-38.1 

-1  36  46.7 

+0  99 

1.4746703 

1.4629056 

1.4635522 

9 

65 

39 

45.3 

99.01 

38.2 

1  36  44.4 

0.99 

1.4746720 

1.4642538 

1.4650072 

17 

65 

42 

41.4 

99.01 

38.3 

1  36  42.1 

0.99 

1.47467.38 

1.46580T5 

1.4666501 

25 

65 

45 

37.5 

99.01 

38.3 

1  36  39.7 

0.99 

1.4746755 

1.4675303 

1.4684435 

Feb.    2 

65 

48 

33.6 

99.01 

38.4 

1  :^6  37.4 

0.99 

1.4746773 

1.4693849 

1.4703500 

10 

65 

51 

29.7 

99.01 

-38.4 

-1  36  35.1 

+0.99 

1.4746791 

1.4713333 

1.4723297 

18 

65 

54 

25.8 

99.01 

38.5 

1  36  32.7 

0.99 

1.4746808 

1.4733340 

1.4743409 

26 

65 

57 

21.9 

99.01 

38.5 

1  36  30.4 

0.99 

1.4746826 

1.4753461 

1.476rJ449 

:  M»r.  6 

66 

0 

18.0 

99.01 

38.6 

1  36  28.0 

0.29 

1.4746844 

1.4773326 

1.4783046 

14 

66 

3 

14.1 

99.01 

38.6 

1  36  25.7 

0.99 

1.4746862 

1.4792563 

1.4801830 

22 

66 

6 

10.2 

99.01 

-38.7 

-1  36  2:).3 

+0.99 

1.4746880 

1.4810813 

1.4819472 

30 

66 

9 

6.3 

99.01 

38.7 

1  36  21.0 

0.99 

1.4746898 

1.4827777 

1.4835693 

Apr.    7 

66 

12 

2.4 

99.01 

38.8 

1  36  18.6 

0.30 

1.4746916 

1.4843190 

1.4850231 

15 

66 

14 

58.5 

29.01 

38.8 

1  36  16.2 

0.30 

1.4746934 

1.4856794 

1.4862849 

23 

66 

17 

54.7 

99.09 

38.9 

1  36  13.9 

0.30 

1.4746952 

1.4868380 

1.4873369 

1 

May    1 

66 

20 

50.8 

99.09 

-38.9 

-1  36  11.5 

+0.30 

1.4746970 

1.4877800 

1.4881654 

9 

66 

23 

46.9 

99.09 

39.0 

I  36    9.1 

0.30 

1.4746988 

1.4884919 

1.4887578 

17 

66 

26 

43.0 

99.09 

39.0 

1  36    6.7 

0.30 

1.4747006 

1.4889629 

1.4891066 

25 

66 

29 

39.2 

99.09 

39.1 

1  36    4.3 

0.30 

1.4747024 

1.4891888 

1.4892091 

June  2 

66 

32 

35.3 

99.09 

39.2 

1  36    1.9 

0.30 

1.4747042 

1.4891677 

1.4890644 

10 

66 

35 

31.4 

99.09 

-39.2 

-1  35  59.5 

+0.30 

1.4747060 

1.4888999 

1.4886745 

18 

66 

38 

27.6 

99.09 

39.3 

1  35  57.1 

0.30 

1.4747078 

1.4883897 

1.4880467 

26 

66 

41 

23.7 

29.09 

39.3 

1  35  54.7 

0.30 

1.4747096 

1.4876468 

1.4871911 

.Inly  4 

66 

44 

19.9 

99.09 

39.4 

1  35  52.3 

0.30 

1.4747115 

1.4866812 

1.4861191 

12 

66 

47 

16.0 

99.09 

39.4 

1  35  49.9 

0.30 

1.4747133 

1.4855068 

1.4848470 

20 

06 

50 

12.2 

99.09 

-.39.5 

-1  35  47.5 

+0.30 

1.4747151 

1.4841422 

1.4833949 

28 

6<> 

53 

8.3 

99.09 

39.5 

1  35  45.1 

0.30 

I.4747I69 

1.4826082 

1.4817848 

Aiij?.  5 

66 

56 

4.5 

99.09 

39.6 

1  .35  42.6 

0.30 

1.4747188 

1.4809281 

1.4800411 

13 

66 

59 

0.0 

99.09 

39.6 

1  35  40.2 

0.30 

1.4747206 

1.4791279 

1.4781926 

21 

67 

1 

56.8 

22.09 

39.7 

1  35  37.8 

0.30 

1.4747225 

1.4772389 

1.4762706 

29 

67 

4 

53.0 

99.09 

-39.7 

-1  35  35.3 

+0.31 

1.4747243 

1.4752920 

1.4743069 

jScpt.  6 

07 

7 

49.1 

99.(» 

39.8 

1  35  32.9 

0.31 

1.4747261 

1.4733204 

1.4723373 

14 

67 

10 

45.3 

99.09 

39.8 

1  35  30.4 

0.31 

1.4747280 

1.4713621 

1.4703996 

22 

67 

13 

41.5 

99.09 

39.9 

1  35  28.0 

0.31 

1.4747298 

1.4694541 

1.4685299 

30 

67 

16 

37.7 

99.09 

39.9 

1  35  25.5 

0.31 

1.4747316 

1.4676320 

1.4667655 

OvX    H 

67 

19 

.33.8 

99.09 

-40.0 

-1  35  23.1 

+0.31 

1.4747335 

1.4659349 

1.4651452 

H\ 

67 

22  30.0 

99.09 

40.0 

1  35  20.6 

0.31 

1.4747353 

1.4644001 

^4637036 

1           .^4 

67 

25  26.2 

99.02 

40.1 

1  35  18.1 

0.31 

1.4747372 

1.4630595 

1.4624720 

Inov.   1 

67 

28 

22.4 

S9.09 

40.1 

1  35  15.7 

0.31 

1.4747390 

1.4619443 

1.4614805 

1) 

67 

31 

18.6 

99.09 

40.2 

1  35  1.3.2 

0.31 

1.4747409 

1.4610827 

1.4607537 

i              17 

67 

34 

14.8 

99.09 

-40.2 

-1  35  10.7 

+0.31 

1.4747427 

1.4604950 

1.4603084 

i     ^ 

67 

37 

M.O 

99.09 

40.3 

1  35    8.2 

0.31 

1.4747446 

1.4601951 

1.4601567 

Dec.   3 

67 

40 

7.2 

29.09 

40.3 

1  35    5.7 

0.31 

1.4747464 

1.4601934 

1.4603049 

11 

67 

43 

3.4 

99.03 

40.4 

1  35    3.2 

0.31 

1.4747483 

1.4604907 

1.4607497 

19 

67 

45 

59.0 

99.03 

40.4 

.1  35    0.7 

0.31 

1.4747502 

1.4610800 

1.4614801 

27 

67 

48 

55.8 

99.03 

1      -40.5 

-1  34  .'W.2 

+«.3I 

1.4747.520 

1.4619481 

1.4624815 

1          35 

67 

51 

52.0 

29.03 

-40.5 

-1  34  55.7 

+0.31 

1.4747539 

1.4030769 
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FOR  GREENWICH  MEAN  NOON  AND  MIDNIGHT. 

1 

Kedoc. 

Reauc. 

Reduc.  1 

X 

to 
Mean 

Y 

t« 
Mean 

Z 

to      1 
Mnan   I 

;     Date. 

1 
Jan.     1 

True  Equinox. 

• 

Eq'x  of 
Jau.O. 

Ifoon. 
+743 

True  Equinox. 

Eq'x  ol 
Jau.O. 

True  Equinox. 

Eq'xni 
Jau.O. 

Noon. 
+  153, 

yoon.        1     Midnight. 

1 
+0.1849500    +0.1935332 

-0.8858859 

Midnight. 
-0.8843442 

Noon. 

+  89 

Noon. 

Midnight. 
-0.383677(5 

-0.3843464 

*2 

0.2021013 

0.2106542 

732 

0.8827332 

0.8810537 

99 

0  3829789 

0.3822505 

158 

3 

0.2191913 

0.2277116 

721 

0.87930.53 

0.8774885 

109 

0.3814922 

0.3807043 

163. 

4 

0.236214(1 

0.244()996 

709 

0.8756032 

0  873(5497 

119 

0.3798865  ;     0.3790393 

167 

5 

0.2531658 

0.2616128 

698 

0.8716280 

0.8695383 

128 

0.3781623 

0.37725(50 

172 

G 

+0.2700;J96 

+0  2784456 

+686 

-0.867:W06 

-0.8651551 

+  137 

-0.3703202 

-0.3753551 

+  176 

7 

0.2868301 

0.2951924 

674 

0.8628<)20 

0.8605012 

146 

0.3743606 

0.3733369 

180 

8 

0.3035318 

0.3118477 

662 

0.8580731 

0.8,555778 

154 

0.3722838 

0.3712017 

184 

9 

0.3201392 

0.3284059 

650 

0.8530154 

0.8503865 

1(52 

0.3700<M)3 

0.3689501 

188 

10 

0.3:M>6469 

0.3448616 

638 

0.8476908 

0.8449291 

170 

0.3(577808 

0.3665829 

191 

11 

+0.3.'>30493 

+0.3612092 

+626 

-0.8421 01 2 

-0.8392078 

+  178 

-0.36535(52 

-0.:U)4101I 

+  195 

\2 

0.3(i93408 

0.3774431 

613 

0.8:$62487 

0.8332246 

185 

0.3628175 

0.3615056 

198 

13 

0.3855158 

0.3935581 

601 

0.8301352 

0.8269814 

192 

0.3601654 

0.3587971 

201 

14 

0.4015694 

0.4095492 

589 

0.8237629 

0.8204804 

198 

0.3574008 

0.35597(56 

204 

15 

0.4174967 

0.4254115 

577 

0.8171.340 

0.8137241 

205 

0.3545247 

0.35:W452 

207 

16 

+0.4332928 

+0.4411402 

+565 

-0.8102510 

-0.8067150 

+211 

-0.3515383 

-0.3500041 

+209 

!       '7 

0.448!)529  1    0.45(i7304 

553 

0.8031163 

0.7994555 

217 

0.3484426 

0.34()8542 

212 

18 

0.4644720!    0.4721772 

541 

0.7957326 

0.7919483 

222 

0.3452387 

0.3435966 

214 

h) 

0.4798453 

0.4874759 

529 

0.7881027 

0.7841963 

228 

0.3419278 

0.3402326 

216 

*20 

0.4950683 

0.5026222 

517 

0.7802295 

0.7762023 

233 

0.3385113 

0.3367637 

218 

*il 

+0.5101368 

+0.5176120 

+505 

-0.7721155 

-0.7679688 

+238 

-0.3349JK)3 

-0.3331909 

+220 ' 

iW 

0.5250467 

0.5324409 

493 

0.7637630 

0.7594982 

243 

0.3313658 

0.3295152 

222 

523 

0.5397936 

0.5471047 

481 

0.7551748 

0.7507933 

247 

0.3276392 

0.3257380 

224. 

'24 

0.5543733 

0.5(515993 

469 

0.7463538 

0.7418569 

251 

0.3238117 

0.3218(505 

225 

25 

0.5687818 

0.5759207 

457 

0.7373029 

0.7326919 

255 

0.3I!)8846 

0.3178840 

227 

26 

+0.5830151 

+0.5900647 

+445 

-0.7280247 

-0.7233010 

+2.58 

-0.3I585JM) 

-0.3138096 

+228. 

27 

0.5970688 

0.6040271 

433 

0.7185217 

0.713(5867 

261 

0.31173.59 

0.309(?382 

229 

28 

0.6109389 

0.6178040 

422 

0.7087965 

0.7038515 

2(51 

0.3075166 

0.3053711 

230 

2<» 

0.6246216 

0.6313914 

410 

0.6988518 

0.6937983 

2(57 

0.3032022 

0.3010097 

231 

30 

0.6381127 

0.6447851 

399 

0.6886909 

0.6835303 

269 

0.2987!)4  1 

0.2965553 

231  1 

31 

+0.6514080 

+0.6579810 

+388 

-0.6783168 

-0.673()5(K) 

+272 

-0.2942936 

-0.2<>20091 

+231' 

l>b.     1 

0.6645033 

0.6709748 

377 

0.6677321 

0.6623618 

274 

0  2897020 

0.2873724 

232 

2 

0.6773946 

0.6837624 

366 

0.6569398 

0.()5 14(564 

27(5 

0.2850204 

0.282(5463 

232 

3 

0.6900776 

0.6963396 

355 

0.6459431 

0.64036!»3 

278 

0.2802502 

0.2778323 

232 

4 

0.7025479 

0.7087020 

344 

0.6347455 

0.6290726 

280 

0.2753928 

0.2729318 

232 

5 

+0.7148014 

+0.7208457 

+333 

-0.6233507 

-0.6175805 

+281 

-0.2704497 

-0.2679465 

+231 

6 

0.7268344 

0.7327669 

322 

0.6117622 

0.(5058!  K55 

282 

0.2(554225 

0.2628779 

231  ' 

1             ^ 

0.7386430 

0.7444618 

312 

0.5999836 

0.5940243 

283 

0.2603128 

0.2577276 

230. 

8 

0.7502232 

0.7559263 

301 

0.5880  lf>8 

0.5819678 

284 

0.2551223 

0.2524973 

229 

1              •* 

0.7615710      0.7671566 

291 

0.5758717 

0.5(597312 

285 

0.2498525 

0.2471885 

228 

10 

+0.772<)829    +0.7781493 

+281 

-0.5635466 

-0.5573187 

+286 

-0.24450.52 

-0.2418031 

+2-27 

11 

0.7835.555      0.78H9011 

271 

0.5510478 

0.5447346 

28(5 

0.2390824       0.2363432 

226 

12 

0.7941857      0.7994089 

261 

0.5383795 

0.5319832 

287 

0.2335859      0.2308107 

225 . 

13 

0.e045703      0.8096696 

251 

0.5255460 

0.5190687 

287 

0.2280177 

0.2252073 

223 

14 

0.8147062      0.8IJ)6800 

241 

0.5125516 

0.5059955 

287 

0.2223796 

0.2195350 

221 

,5 

+0.8245903  |  +0.8204373 

+232 

-0.4994007  1  -0.4927680 

1 

+287 

-0.2166733    -0.2137954 

1 

+219 1 

1 
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FOR  GREENWICH  MEAN  NOON  AND  MIDNIGHT. 

Reduc 

Bedno. 

Reduc. 

X 

to 
Mean 

Y 

to 
Mean 

z 

Mean 

Date. 

Tme  Equinox. 

Eq'xof 
Jan.  u. 

Noon. 

True  Equinox. 

Eq'xof 
Jan.O 

Noon. 

+287 

'  True  Equinox. 

Eq'xoi 
Jan.O. 

Noon.   , 
+219  i 

Noon. 

Midnight. 

Noon, 

Midnight 
-0.4*127680 

Noon.         1  Midnight. 

Feb.  15 

+0.8245903 

+0.8294373 

+2:« 

-0.4994007 

-0.2166733 

-0.21.37954 

16 

0.8342202 

0.8389391 

222 

0.4860J>78 

0.4793907 

286 

0.2109009 

0.2079906 

2171 

17 

0.8435937 

0.8481835 

213 

0.4726472 

0.4658679 

286 

0.2050645 

0.2021228 

215! 

18 

0.8527083 

0.8571678 

204 

0.4590533 

0.4522038 

285 

0.1991659 

0.1961939 

213 

19 

0.8615617 

0.8658898 

195 

0.4453201 

0.4384027 

284 

0.1932071 

0.1902056 

211 

20 

+0.8701518 

+0.8743474 

+  186 

-0.4314521 

-0.4244689 

+284 

-0.1871898 

-0.1841598 

+209 

21 

0.8784764 

0.8825.385 

177 

0.4174536 

0.4104067 

284 

0.1811159 

0.178058:5 

20(> 

22 

0.8865334 

0.8904610 

168 

0.4033287 

0.3962202 

283 

0.1749873 

0.1719031 

204 

2:? 

0.8943209 

0.8981130 

160 

0.:J8908I7 

0..38I9I38 

282 

0.1688059 

0.1656960 

201 

24 

0.9018370 

0.9054926 

152 

0.3747169 

0.3674916 

281 

0.1625735 

0.1594388 

198 

25 

+0.9090796 

+0.9125977 

+  144 

-0.3602382 

-0.3529574 

+279 

-0.1562918 

-0.1531331 

+  195 

26 

0.9160467 

0.9194265 

136 

0.:M56495 

0.3.383152 

278 

0.1499625 

0.1467807 

192 

27 

0.9227:U)7 

0.9259771 

128 

0.3309549 

0.3235(593 

276 

0.1435874 

0.140:5834 

189 

28 

0.9291477 

0.9322476 

120 

0.3161588 

0.:W87240 

275 

0.1371684 

0.13:59432 

186 

Mar.  1 

0.9:U>2770 

0.9382359 

113 

0.3012656 

0.2937840 

273 

0.1.307075 

0.1274619 

182 

2 

+0.9411237 

+0.9439400 

+106 

-0.2862799 

-0.2787537 

+271 

-0.1242065 

-0.1209415 

+179 

3 

0.9466850 

0.9493582 

99 

0.2712061 

0.2636375 

269 

0.1176672 

0.11438:58 

175 

4 

0.9519595 

0.9544887 

92 

.  0.2560486 

0.2484399 

267 

0.1110916 

0.1077908 

171 

5 

0.9569455 

0.9593298 

85 

0.2408119 

0.2331655 

265 

0.1044816 

0.1011644 

167 

6 

0.9616413 

0.9638799 

78 

0.2255008 

0.2178189 

263 

0.0978392 

0.0945066 

163 

7 

+0.9660453 

+0.9681375 

+  72 

-0.2101200 

-0.2024051 

+261 

-0.091 1664 

-0.0878194 

+  159 

8 

0.9701561 

0.9721012 

65 

0.1946745 

0.186i)292 

259 

0.0844654 

0.0811051 

155 

9 

0.9739725 

0.9757698 

59 

0.1791696 

0.1713964 

257 

0.0777385 

0.074:5660 

151 

10 

0.9774933 

0.9791425 

53 

0.1636102 

0.1558116 

255 

0.0709877 

0.0676041 

147 

11 

0.98<hl76 

0.9822183 

47 

0.1480011 

0.1401797 

253 

0.0642152 

0.0608217 

142 

12 

+0.9836447 

+0.9849965 

+  41 

-0.1323476 

-0.124.5059 

+251 

-0.0574234 

-0.0540210 

+  i:58 

1.) 

0.98C2739 

0.9874767 

36 

0.1166548 

0.1087953 

248 

0.0.506144 

0.0472042 

i:53| 

14 

0.9886049 

0.9896585 

30 

0.1009278 

0.0930529 

246 

0.0437904 

0.040.37:55 

129; 

15 

0.9906375 

0.9915418 

25 

0.0851713 

0.0772837 

243 

0  03695;}5 

0.0.3:55311 

124 

16 

0.9923715 

0.9931266 

20 

0.0693906 

0.0014927 

240 

0.0301061 

0.0266791 

119 

17 

+0.99:J8070 

+0.9944 12<) 

+  15 

-0.0535907 

-0.0456849 

+237 

-0.02:52503 

-0.0198198 

+114 

18 

0.9949441 

0.9954011 

10 

0.0377761 

0.0298647 

234 

0.0163881 

0.0129553 

109 

19 

0  9957834 

0.9960915 

6 

0.0219513 

-0.0140366 

231 

0.0095216 

-0.0060875 

104 

20 

0.9963256 

0.9964845 

+  1 

-0.0061211 

+0.0017945 

228 

-0.0026530 

+0.0007814 

99 

21 

0.9965695 

0.9965804 

-  3 

+0.0097096 

0.0176237 

224 

+0.0042157 

0.0076494 

94 

22 

+0.9965170 

+0.9963797 

-  7 

+0.025.5361 

+0.0334465 

+22! 

+0.0110826 

+0.0145146 

+  89 

23 

0.1>96I6«3 

0.9958830 

11 

0.0413541 

0.0492587 

218 

0.01794.57 

0.0213751 

84 

24 

0.9955238 

0.9950908 

15 

0.0571595 

0.0650.561 

215 

0.0248030 

0.0282289 

79 

25 

0.9945840 

0.9940036 

18 

0.0729479 

0.0808343 

211 

0.0316528 

0.0350743 

74 

2(; 

0.9933495 

0.9926221 

21 

0.0887148 

0.0965888 

208 

0.0384932 

0.0419093 

69 

27 

+0.9918212 

+0.9909470 

-  24 

+0.1014558 

+0.1123152 

+204 

+0.04.5:V222 

+0.0487320 

+  64 

28 

0.9899995 

0.9889786 

27 

0.1201665 

0.1280092 

201 

0.0521380 

0.0555404 

59 

29 

0.9878846 

0.9867174 

30 

0.1358427 

0.1436665 

197 

0.0589:^7 

0.0623:528 

54 

30 

0.9854770 

0.9841639 

33 

0.1514800 

0.1592826 

194 

0.0657225 

0.0691074 

49 

31 

0.9827776 

0.9813189 

35 

0.1670737 

0.1748529 

190 

0.0724874'  0.0758622 

44 

32 

+0.9797873 

+0.9781833 

-  38 

+0.1826194 

+0.1903729 

+  186 

+0.0792315+0.0826952 

+  :k» 
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FOR  GREENWICH  MEAN  NOON  AND  MIDNIGHT. 

Date. 

X 

True  Eqainox. 

Kedac. 

to 
Mean 
Eq'xof 
Jan.  0. 

Y 

True  Eqainox. 

Beduc. 

to 
Mean 
Eq'xof 
Jan.O. 

z 

True  Equinox. 

RedocI 

to   , 

Mean  1 

Eq'xof, 

Noon.        1  Midnight. 

Koon. 

Noon. 

Midnight. 

Noon. 

Noon, 

Midnight. 
+0.0825952 

Noon. 

Apr.  1 

+0.9797873 

+0.9781833 

-38 

+0.1826194 

+0.1903729 

+186 

+0.0792315 

+  39' 

2 

0.9765069 

0.9747579 

40 

0.1981126 

0.2058381 

182 

0.0859530 

0.0893045 

34 

3 

0.9729368 

0.9710433 

42 

0.2135486 

0.2212437 

178 

0.0926498 

0.0959882 

28 

4 

0.9690778 

0.9670404 

43 

0.228922<) 

0.2365849 

174 

0.0993198 

0.1026441 

23 

5 

0.9649312 

0.9627507 

45 

0.2442299 

0.2518570 

170 

0.1059609 

0.1092701 

18  1 

6 

+0.9604987 

+0.9581756 

-46 

+0.2594656 

+0.2670552 

+167 

+0.1 1257 II 

+0.1158640 

+  13 

7 

0.9557816 

0.9533166 

47 

0.2746251 

0.2821749 

163 

0.1191485 

0.1224242 

®1 

8 

0.950781 1 

0.9481752 

48 

0.2897038 

0.2972113 

159 

0.1256911 

0.1289485 

+  2] 

9 

0.9454990 

0.9427532 

49 

0.3040968 

0.3121598 

155 

0.1321966 

0.1354347 

-  3 

10 

0.93iH)375 

0.9370528 

50 

0.3195995 

0.3270157 

150 

0.1386629 

0.1418808 

8 

11 

+0.9340989 

+0.9310763 

-50 

+0.3344074 

+0.3417745 

+146 

+0.1450881 

+0.1482848 

-  14 

\'i 

0.9279851 

0.9248257 

50 

0.3491161 

0.3564318 

142 

0.1514704 

0.1546448 

19 

\'^ 

0.9215983 

0.9183033 

50 

0.3637209 

0.3709830 

138 

0.1578077 

0.1609588 

24 

14 

0.9149410 

0.9115117 

50 

0.3782174 

0.3854237 

133 

0.1640980 

0.1672249 

29 

15 

0.9080158 

0.9044536 

49 

0.3926015 

0.3997501 

129 

0.1703394 

0.1734413 

34 

16 

+0.9008254 

+0.8971316 

-48 

f0.4068693 

+0.4139585 

+  125 

+0.1765303 

+0.1796063 

-  39 

17 

0.8933726 

0.8895485 

47 

0.4210172 

0.4280450 

121 

0.1826690 

0.1857182 

44 

18 

0.8856599 

0.8817069 

46 

0.4350413 

0.4420056 

116 

0.1887537 

0.1917753 

49 

19 

0.8776899 

0.8736093 

45 

0.4489375 

0.4558364 

112 

0.1947829 

0.1977761 

54 

00 

0.8694654 

0.8652585 

43 

0.4627020 

0.4695339 

107 

0.2007549 

0.2037189 

59 

31 

+0.8609891 

+0.8566573 

-41 

+0.4763315 

+0.4830946 

+103 

+0.2066681 

+0.2096022 

-64, 

122 

0.8522637 

0.8478085 

39 

0.4898227 

0.4965153 

98 

0.2125211 

0.2154246 

68  1 

23 

0.8432921 

0.8387148 

37 

0.5031720 

0.5097924 

94 

0.2183124 

0.2211845 

73 

24 

0.8340769 

0.8293787 

34 

0.5163759 

0.5229222 

89 

0.2240404 

0.2268803 

77  I 

25 

0.8246206 

0.8198028 

32 

0.5294307 

0.5359012 

85 

0.2297037 

0.2325107 

81  1 

26 

+0.8149258 

+0.8099898 

-29 

+0.5423330 

+0.5487259 

+  80 

+0.2353009 

+0.2380743 

-  85 

27 

0.8049952 

0.7999424 

26 

0.5550794 

0.5613930 

76 

0.2408305 

0.2435695 

89 

28 

0.7946315 

0.7896631 

22 

0.5676666 

0.5738992 

71 

0.2462910 

0.2489949 

94 

29 

0.7844376 

0.7791554 

19 

0.5800910 

0.5862410 

67 

0.2516809 

0.2543489 

98 

30 

0.7738166 

0.7684217 

15 

0.5923492 

0.5984147 

63 

0.2569987 

0.2596301 

103 

May  1 

+0.7629711 

+0.7574650 

-11 

+0.6044374 

+0.6104165 

+  59 

+0.2622429 

+0.2648369 

-107 

2 

0.7519039 

0.7462881 

6 

0.6163518 

0.6222427 

55 

0.2674119 

0.2699678 

III 

3 

0.7406180 

0.7348942 

-  2 

0.6280888 

0.6338897 

51 

0.2725042 

0.2750211 

115 

4 

0.72<)1170 

0.7232870 

+  3 

0.6396449 

0.6453541 

47 

0.2775181 

0.2799953 

119 

5 

0.7174045 

0.7114700 

8 

0.6510168 

0.6566326 

43 

0.2824522 

0.2848889 

123 

6 

+0.7054838 

+0.6994465 

+  13 

+0.6622010 

+0.6677217 

+  40 

+0.2873050 

+0,2897005 

-126 

7 

0.6933584 

0.6872201 

18 

0.6731942 

0.6786181 

36 

0.2920751 

0.2944286 

130 

8 

0.6810321 

0.6747948 

24 

0.6839930 

0.6893183 

33 

0.2967609 

0.2990717 

133 

9 

0.6685089 

0.6621747 

30 

0.6945939 

0.6998191 

30 

0.3013609 

0.3036283 

137 

10 

0.6557929 

0.6493640 

36 

0.7049938 

0.7101176 

27 

0.3058737 

0.3080971 

140 

11 

+0.6428884 

+0.0363667 

+42 

+0.7151901 

+0.7202111 

+  24 

+0.3102981 

+0.3124770 

-143 

12 

0.6297994 

0.6231869 

48 

0.7251801 

0.7300968 

21 

0.3146331 

0.3167667 

146 

13 

0.6165300 

0.0098290 

55 

0.7349609 

0.7397719 

18 

0.3188773 

0.3209649 

149 

14 

0.0030846 

0.51K)2972 

1    62 

0.7445295 

0.7492335 

16 

0.3230292 

0.3250703 

151 

15 

0.5894674 

0.5825957 

,   69 

0.7538835 

0.7584794 

13 

0.3270878 

0.3290819 

154 

16 

+0.5756827 

+0.5687289 

+76 

1 

+0.7630208 

+0.7675076 

+  II 

+0.3310522 

+0.3329989 

-156 
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FOR  GREENWICH  MEAN  NOON  AND  MIDNIGHT. 

Date. 

X 

Trae  Equinox. 

Bednc. 

to 
Mean 
Eq'xof 
Jan.O. 

Noon.' 
+  76 

Y 

Tnie  Kqiiinox. 

Redac. 

to 
Mean 
Eq'xof 
Jan.  0. 

Noon. 

z 

Trne  Equinox. 

Kednc. 

to 
Mean 
Eq'xof 
Jan.O. 

yoon. 

Midnight 

Noon. 

Midnight 

Noon.             Midnight 

Noon. 
-156 

1 
May  16 

+0.5756827 

+0.5687289 

+0.7630208 

+0.7675076 

+  11 

+0.3310522  .  +0.3329989 

;     17 

0.5617348 

0.5547011 

83 

0.7719394   0.7763162 

8 

0.33492151  0.3368204 

158 

I     18 

0.5476282 

0.5405168 

91 

0.7806375   0.7849031 

6 

0.3386950'  0.3405^156 

160 

'     19 

0.5333671 

0.5261799 

99 

0,7891129 

0.7932663 

4 

0.3423717 

0.3441736 

162 

20 

0.5189554 

0.5116942 

107 

0.7973633 

0.8014036 

+  2 

0.3459507 

0.3477034 

164 

*2I 

+0.5043968 

+0.4970637 

+  115 

+0.8053808 

+0.8093129 

0 

+0.3494313 

+0.3511343 

-166 

22 

0.4896954 

0.4822926 

123 

0.8131815 

0.8169925 

-  1 

0.3528125 

0.3544655 

168 

23 

0.4748555 

0.4673850 

131 

0.8207456 

0.8244406 

2 

0.3560936 

0.3576964 

170 

24 

0.4598812 

0.4523449 

140 

0.8280774 

0.8316556 

3 

0.3592740 

0.3608261 

171 

25 

0.4447764 

0.4371764 

148 

0.8351752 

0.8386357 

3 

0.3623328 

0.3638538 

173 

26 

+0.4295451 

+0.4218834 

+157 

+0.8420370 

+0.8453788 

-  4 

+0.3653292 

+0.3667787 

-174 

27 

0.4141914 

0.4064701 

166 

0.8486607 

0.8518828 

4 

0.:W82024 

0.3696001 

176 

28 

0.3987193 

0.3909404 

175 

0.8550445 

0.8581459 

5 

0.3709717 

0.3723171 

177 

29 

0.3831330 

0.3752983 

184 

0.8611866 

0.8641664 

5 

0.3736363 

0.3749290 

178 

30 

0.3674365 

0.3595481 

194 

0.8670851 

0.8699424 

4 

0.3761953 

0.3774350 

179 

31 

+0.3516339 

+0.3436943 

+203 

+0.8727381 

+0.8754719 

-  4 

+0.3786480 

+0.3798342 

-180 

Jiiue  1 

0.3357299 

0.3277414 

213 

0.8781 4:)6 

0.8807530 

3 

0.3809935 

0.3821259 

180 

2 

0.3197292 

0.3116940 

222 

0.8832999 

0.8857841 

-  2 

0.3832311 

0.3843092 

181 

3 

0.3036363 

0.2955568 

232 

0.8882053 

0.8905636 

0 

0.3853600 

0.3863834 

181 

4 

0.2874560 

0.2793347 

241 

0.8928585 

0.8950900 

+  1 

0.3873794 

0.3883478 

181 

5 

+0.2711933 

+0.2630326 

+251 

+0.8972579 

+0.899:^19 

+  3 

+0.:W92888 

+0.3902019 

-181 

6 

0.2548531 

0.2466554 

261 

0.9014020 

0.9033778 

5 

0.3910874 

0.3919450 

181 

7 

0.2384401 

0,2302080 

271 

0.9052894 

0.9071365 

7 

0.3927747 

0.3935765 

181 

8 

0.2219595 

0.2136955 

281 

0.9089192 

0.9106373 

9 

0.3943502 

0.3950960 

181 

9 

0.2054164 

0.1971229 

291 

0.9122908 

0.9138795 

12 

0.:^J58136 

0.3965031 

180 

10 

+0.1888156 

+0.1804952 

+301 

+0.9154033 

+0.9168622 

+  15 

+0.3971644 

+0.3977975 

-179 

11 

0.1721622 

0.16:^8174 

311 

0.9182560 

0.9195847 

19 

0.3984024 

0.3989789 

178 

12 

0.1554613 

0.1470946 

321 

0.9208482 

0.9220464 

22 

0.3995272 

0.1000471 

177 

13 

0.1387179 

0.1303318 

330 

0.9231794 

0.9242471 

26 

0.4005386 

0.4010019 

176 

14 

0.1219368 

0.1135337 

340 

0.9252495 

0.9261866 

30 

0.4014366 

0.4018432 

174 

15 

+0.1051228 

+0.0907050 

+350 

+0.9270583 

+0.9276648 

+  35 

+0.4022212 

+0.4025710 

-172 

16 

0.0882807 

0.0798505 

360 

0.9286058 

0.9292816 

40 

0.4028923 

0.4031852 

170 

17 

0.0714151 

0.0629750 

369 

0.9298920 

0.9304371 

45 

0.4034498 

0.4036859 

169 

18 

0.0545307 

0.0460829 

379 

0.9309168 

0.9313312 

51 

0.4038937  1  0.4040732 

167 

19 

0.0376320 

0.0291788 

388 

0.9310802 

0.9319639 

57 

0.4042242 

0.4043470 

165 

20 

+0.0207237 

+0.0122673 

+397 

+0.9321822 

+0.9323353 

+  63 

+0.4044413 

+0.4045074 

-163 

21 

+0.0038101 

-0.0046474 

406 

0.9324230 

0.9324455 

69 

0.4045450 

0.4045545 

161  ! 

22 

-0.0131045 

0.0215609 

415 

0.9324026 

0.9322945 

76 

0.4045356 

0.4044884 

159 

23 

0.0300158 

0.0384688 

424 

0.9321209 

0.9318821 

83 

0.4044130 

0.4043091 

156 

24 

0.0469193 

0.0553666 

433 

0.9315778 

0.9312084 

90 

0.4041770 

0.4040166 

154 

25 

-0.0638103 

-0.0722498 

+442 

+0.9307735 

+0.9302734 

+  97 

+0.4038277 

+0.4036108 

-151 

26 

0.0806845 

0.0891140 

451 

0.9297080 

0.9290773 

105 

0.4033654 

0.4030918 

148 

27 

0.0975377 

0.1059549 

459 

0.9283814 

0.9276202 

113 

0.4027900 

0.4024598 

145 

28 

0.1143653 

0.1227679 

467 

0.9267938 

0.9259021 

121 

0.4021015 

0.4017148 

142 

29 

0.1311621 

0.1395475 

475 

0.9249451 

0.<>239230 

129 

0.4012999 

0.4008567 

139 

30 

-0.1479233 

-0.1562891 

+483 

+0.9228356 

+0.9216832 

+137 

+0.4003852  +0.3998855 

-136 

268 


StJN'S  CO-ORDINATES,  1891. 


FOR  GREENWICH  MEAN  NOON  AND  MIDNIGHT. 

Dat«. 

X 

Tree  Bqninox. 

Bedno. 

to 
Mean 
Eq'xof 
Jan.  0. 

Y 

True  Eqainoz. 

Redac. 
to 

Hean 
Eq'x  of 
Jan.O. 

z 

True  Equinox. 

Redac' 

to 
Mean 
Eq'x  of 
Jau.O. 

Noon. 

Midnight 
-0.1729880 

Noon. 

Noon. 

Midnight. 

Ifoon. 

Noon. 

Midnight. 
+0.3988014 

N007i. 

-132 

1 
July  1 

-0.1646442 

+490 

+0.9204656 

+0.9191831 

+  146 

+0.3993575 

2 

0.1813200 

0.1896395 

498 

0.9178355 

0.9164230 

155 

0.3982171 

0.3976047 

128' 

3 

0.1979459 

0.2062386 

505 

0.9149458 

0.9134C40 

164 

0.3969642 

0.3962956 

124 

4 

0.2I45I69 

0.2227802 

512 

0.9117975'  0.9101263 

173 

0.395,T990 

0.3948744 

120 

5 

0.2310278 

0.2392591 

519 

0.9083907  :  0.9065909 

ia3 

0.3941217 

0.3933412 

115; 

6 

-0.2474735 

-0.2556704 

+526 

+0.9047268  +0.9027988 

+  193 

+0.3925327 

+0.3916965 

-111 

7 

0.2638490 

0.2720090 

532 

0.9008068  ■  0.8987511 

203 

0.3908.325 

0.:W99409 

106* 

8 

0.2801495 

0.2882703 

5.3b 

0.8966318 

0.8944491 

213 

0.3890215 

0.3880747 

102 

9 

0.2963704 

0.3044495 

544 

0.8922032 

0.8898943 

224 

0.3871003 

0.3860986 

97 

1          ,0 

0.3125068 

0.3205417 

550 

0.8875225 

0.8850882 

235 

0.3850695 

0.38401.33 

93 

1     11 

-0.3285535 

-0.3365417 

+555 

+0.8825913 

+0.8800324 

+246 

+0.382921M) 

+0.3818196 

-  88 

12 

0.3445057 

0.3524450 

560 

0.8774114 

0.8747287 

257 

0.3806823 

0.3795183 

83 

i     13 

0,3603591 

0.3682475 

565 

0.8719843 

0.8f>91787 

268 

0.3783275 

0.3771101 

78 

14 

0.3761096 

0.3839449 

570 

0.8663119 

0.8633843 

279 

0.3758661 

0.3745957 

73 

15 

0.3917529 

0.3995329 

574 

0.8603i)6l 

0.8573476 

291 

0.3732989 

0.3719760 

68 

16 

-0.4072846 

-0.4150073 

+578 

+0.8542389 

+0.8510704 

+302 

+0.3706269 

+0.3692519 

-63 

17 

0.4227006 

0.4303640 

581 

0.8478422 

0.8445546 

314 

0.3678510 

0.3664243 

57: 

1     1« 

0.4379970 

0.4455992 

584 

0.8412078 

0.8378021 

326 

0.3649719 

0.3634941 

51 

19 

0.4531099 

0.4607088 

587 

0.8343376 

0.8308148 

338 

0.3619906 

0.:)604620 

45 

80 

0.4682151 

0.4756885 

589 

0.8272337 

0.8235948 

350 

0.3589079 

0.3573289 

39 

!     21 

-0.4831283 

-0.4905342 

+591 

+0.8198980 

+0.8161437 

+362 

+0.3557248 

+0.3540958 

-  32 

22 

0.4979057 

0.5052424 

593 

0.8123322 

0.8084636 

374 

0.3524420 

0.3507635 

26 

23 

0.5125438 

0.5198095 

594 

0.8045380 

0.8005559 

387 

0.3490603 

0.3473327 

19  i 

24 

0.5270388 

0.5342314 

594 

0.7965173 

0.7924227 

399 

0.3455805 

0.3438042 

13 

25 

0.54I38G6 

0.5485040 

595 

0.7882722 

0.7840662 

412 

0.3420035 

0..340I789 

7  , 

1 

26 

-0.5555830 

-0.5626233 

+595 

+0.7798047 

+0.7754882 

+424 

+0.3383302 

+0.3.364576 

-  1 

27 

0.569624 1 

0.5765852 

595 

0.7711167 

0.7666906 

437 

0.3345613 

0.3326411 

+  6 

28 

0.f.835058 

0..5903857 

595 

0.7622100 

0.7576753 

450 

0.3306975 

0.3287303 

12 

29 

0.,5972240 

0.6040205 

594 

0.7530867 

0.7484446 

463 

0.3267399 

0.3247262 

19 

30 

0.6107743 

0.6174852 

593 

0.7437493 

0.7390011 

476 

0.3226895 

0.3206298 

26 

31 

-0.624 1.-|24 

-0.6307756 

+591 

+0.7342004 

+0.7293473 

+489 

+0.3185473 

+0.3164421 

+  33 

Aug.  1 

0.6373541 

0.6438876 

589 

0.7244424 

0.7194857 

502 

0.3143143 

0.3121641 

40 

2 

0.6503755 

0.6568173 

587 

0.7144777 

0.7094187 

515 

0.3099916 

0.3077970 

47 

3 

0.6632125 

0.6695605 

585 

0.7043090 

0.6991491 

528 

0.3055804 

0.3033420 

54 

4 

0.6758608 

0.6821129 

582 

0.6939393 

0.6886801 

541 

0.3010818 

0.2988002 

61  ' 

5 

-0.6883164 

-0.6944707 

+579 

+0.6833718 

+0.6780148 

+554 

+0.2964971 

+0.2941730 

+  68 

6 

0.7005756 

0.7066.303 

574 

0.6726094 

0.6671562 

.566 

0.2918278 

0.2894619 

75' 

7 

0.7126346 

0.7185879 

570 

0.6616553 

0.6561076 

579 

0.28707.53 

0.284(>684 

82 

8 

0.7244897 

0.7303397 

565 

0.6505132 

0.6448728 

591 

0.28224 1 1 

0.2797938 

90 

9 

0.7361373 

0.7418823 

560 

0.6391866 

0.6334552 

604 

0.2773265 

0.2748396 

97 

10 

-0.7475740 

-0.7532124 

+555 

+0.6276787 

+0.6218578 

+616 

+0.2723330 

+0.2698072 

+  105 

II 

0.7587967   0.7643269 

550 

0.61.59927 

0.6100841 

628 

0.2672622 

0.2646983 

113 

12 

0.7698024  j  0.7752230 

544 

0.6041321 

0.5981376 

640 

0.2621156 

0.2.595145 

121 

13 

0.7605882   0.7858977 

537 

0.5921006 

0.5860221 

652 

0,2568949 

0.2542573 

129 

14 

0.7911510 

0,7<KJ3479 

530 

0.5799020 

0.5737412 

664 

0.2516017 

0.2489284 

136 

15 

-0.8014879 

-0.8065709 

+523 

+0.5675398  +0.5612984 

+676 

+0.2462375  +0.2435293 

+  144 

1         1 

1 

I 
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FOR  GREENWICH  MEAN  NOON  AND  MIDNIGHT. 

I 
1 

J 

K<^uc. 

to   1 

Moan 

Eq'xnf 

Jan.O.  . 

Nomi. 
+  152 

Dafce. 
Aug.  16 

X 

True  Eiiuiuox. 

Reduc. 

to 
Mean 
Eq'xof 
Jan.O. 

Y 

True  Kqiiiuox. 

Keduc. 

to 
Mean 
Eq'xof 
Jan.  0. 

Noon. 

z 

True  Equinox. 

Noon. 
-0.8115962 

Midnigkt. 
-0.8165639 

Nixm. 
+515 

yoon. 

Midnight 
+0.548<i970 

Xoon. 

Midniffht. 
+0.2380614 

+0.5550174 

+688 

+0.2408038 

17 

0.8214733 

0.8263244 

r>07 

0.5423379 

0.5359404 

700 

0.2353022 

0.2:;2.')263 

160 ; 

18 

0.8311167 

0.83585(K) 

49<) 

0.529501!) 

0.5230319 

711 

0.22<)7341  !  0.2269255 

167 

19 

0.8405238 

0.8451380 

491 

0.5165217 

0.5099749 

723 

0.2241010 

0.2212605 

175 

5J0 

0.8496920 

0.8541858 

482 

0.5033918 

0.4967730 

734 

0.2184044 

0.2I55:J27 

182 

21 

-0.8586187 

-0.8029907 

+472 

+0.4901187 

+0.4834295 

+745 

+0.2126457 

+0.2097436 

+  190 

22 

0.8673013 

0.8715503 

462 

0.4767057 

0.4699476 

750 

0.2068264 

0.2038946 

198, 

23 

0.8757372 

0.8798619 

452 

0.4631560 

0.4563309 

767 

0.2009480 

0.1979872 

20<i 

24 

0.8839239 

0.8879229 

442 

0.4494732 

0.4425829 

77: 

0.1 950 121 

0.1920230 

213] 

25 

0.8918586 

0.8957306 

431 

0.4356608 

0.4287072 

787 

0.1890200 

0.1860034 

221  , 

26 

-0.8995:J86 

-0.9032823 

+420 

+0.4217226 

+0.4147074 

+797 

+0.1829733 

+0.1799300 

+229  \ 

27 

0.9069612 

0.9105753 

409 

0.4076621 

0.4005872 

807 

0.1768736 

0.1738043 

'   237 

28 

0.9141240 

0.9176072 

397 

0.3934831 

0.3863504 

816 

0.1707224 

0.1676280 

244 

29 

0.9210244 

0.9243754 

385 

0.3791895 

0.3720011 

825 

0.164.')214 

0.16I402<» 

252 

30 

0.9276598 

0.9308773 

373 

0.3647854 

0.3575433 

a34 

0.1582725 

0.1551306 

259 

31 

-0.9340276 

-0.9371104 

+360 

+0.3502750 

+0.3429812 

+843 

+0.1519773 

+0.148812!) 

+267  , 

Sept.  1 

0.9401255 

0  9430725 

347 

0.3356624 

0.3283191 

852 

0.1456376 

0.1424516 

274 

2 

0.9459512 

0.9487613 

334 

0.3209519 

0.3135013 

661 

0.1392552 

0.1360486 

282 

3 

0.9515026 

0.9541748 

320 

0.3061479 

0.2987124 

869 

0.1328321 

0.1296060 

289 

4 

0.9567778 

0.9593113 

306 

0.2912552 

0.2837771 

877 

0.1263704 

0.1231258 

297 

5 

-0.9617752 

-0.9641691 

+292 

+0.2762785 

+0.2687600 

+885 

+0.1198751 

+0.1166098 

+304 

6 

0.9664930 

0.9687465 

278 

0.2612222 

0.2536f)55 

893 

0.1133390 

0.1100601 

312, 

7 

0.9709296 

0.9730421 

263 

0.2460907 

0.2384982 

900 

0.1067732 

0.1034787 

3191 

8 

0.9750838 

0.9770544 

248 

0.2308886 

0.2232626 

907 

0.1001767 

0.0968677 

326  1 

9 

0.9789539 

0.9807823 

233 

0.2156206 

0.2079634 

913 

0.0935516 

0.0902290 

33-*  i 

10 

-0.9825393 

-0.9842249 

+218 

+0.2002914 

+0.1926053 

+919 

+0.0869001 

+0.0835651 

+340 

11 

0.9858390 

0.9873815 

202 

0.1849056 

0.1771929 

925 

0.0802241 

0.0768775 

347 

12 

0.9888523 

0.9902514 

186 

0.1691677 

0.1617305 

931 

0.0735255 

0.0701683 

354 

13 

0.9915786 

0.9928339 

170 

0.1539819 

0.1462224 

936 

0.0668061 

0.0634393 

361 

14 

0.9940170 

0.995 128 I 

154 

0.1384524 

0.1306727 

942 

0.0600679 

0.0566924 

368 

15 

-0.9961669 

-0.9971.335 

+137 

+0.1228835 

+0.1150857 

+947 

+0.0533128 

+0.0499295 

+375 

16 

0.9980277 

0.9988497 

120 

0.1072797 

0.0994661 

952 

0.0465426 

0.0431526 

382 

17 

0.9995991 

1.0002761 

103 

0.0916457 

0.0838184 

956 

0.0397596 

0.0363637 

388 

18 

1.0008804 

1.0014120 

86 

0.0759853 

0.0681469 

960 

0.0329()52 

0.0295645 

395  '; 

19 

1.0018707 

1.0022566 

68 

0.0603030 

0.0524554 

964 

0.0^261616 

0.0227568 

402  1 

20 

-1.0025695 

-1.0028096 

+  51 

+0.0446033 

+0.0367477 

+968 

+0.0193502 

+0.0159422 

+409 

21 

1.0029766 

1.0030706 

33 

0.0288890 

0.0210281 

971 

0.0125328 

0.0091224 

415| 

22 

1.0030915 

1.0030391 

+  15 

+0.0131652 

+0.0053012 

974 

+0.0057113 

+0.0022998 

421 

23 

1.0029135 

1.0027145 

-  3 

-0.0025635 

-0.0104282 

977 

-0.0011122 

-0.0045241 

427 

24 

1.0024420 

1.00^20961 

21 

0.0182924 

0.0261556 

979 

0.0079359   0.0113472 

433 

j 

25 

-1.0016765 

-1.0011835 

-  40 

-0.0340170 

-0.0418766 

+981 

-0.0147579  1-0.0181676 

+439  , 

26 

1.0006168 

0.9999765 

58 

0.0497333 

0.0575870 

983 

0.0215762   0.0249834 

445  ! 

27 

0.9992625 

0.9984748 

77 

0.0654368 

0.0732821 

984 

0.0283890   0.03I792() 

450 

28 

0.J)976I33 

0.996(J78I 

96 

0.0811223 

0.0889567 

985 

0.0351942   0.0385931 

45() . 

29 

0.9956691 

0.9945865 

115 

0.0967847 

0.1046058 

986 

0.0419896:  0.045:5829 

461 

30 

-0.9934300 

-0.9922000 

-134 

-0.1124193 

-0.1202247 

+986 

-0.0487732  -0.0521598 

+466 
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FOR  GREENWICH  MEAN  NOON  AND  MIDNIGHT. 

Dale. 
|Oct.   1 

X 

True  Equinox. 

Kedac. 

to 
Mean 
Eq'xof 
Jan.O. 

Y 

True  Equinox. 

Bedac. 

to 
Hean 
Eq'xof 
Jan.O. 

Noon. 

z 

True  Equinox. 
Nocn.        1  Midnight. 

Reduc. 

to 
Mean 
Eq'xof 
Jan.O. 

Noon. 
+471 

Noon. 

Midnight 
-0.9895188 

Noon. 
-  154 

Noon. 

MidniQht. 
-0.1358086 

-0.9908961 

-0.1280213 

+986 

-0.0555428 

-0.0589216 

*4 

0.9880678 

0.9865436 

173 

0.1435860 

0.1513527 

98() 

0  0622962 

0.0656661 

476 

;     :5 

0.9849459 

0.!)83275l 

193 

0.1591083 

0.1668519 

986 

0.0090313 

0.0723913 

480 ; 

4 

0.9815312 

0.9797143 

213 

0.1715831 

0.1823012 

986 

0.0757460 

0.0790950 

484, 

5 

0.9778246 

0.9758621 

233 

0.1900054 

0.1976955 

985 

0.0824380 

0.0857749 

488 

6 

-0.9738271 

-0  9717195 

-  253 

-0.205.3705 

-0.2130301 

+984 

-0.0891053 

-0.0924290 

+492 

7 

0.9695397 

0.9672877 

273 

0.2206735 

0.2283002 

982 

0.0957456 

0.0990550 

496 

8 

0.9649637 

0.9625679 

293 

0.2359097 

0.2435011 

980 

0.1023568 

0.1056509 

500 

9 

0.9601005 

0.9575618 

313 

0.2510741 

0.2586279 

978 

0.1089369 

0.1122146 

504 

10 

0.9549518 

0.9522710 

333 

0.2661621 

0.2736762 

976 

0.1154837 

0.1187441 

508 

11 

-0.9495195 

-0.9466975 

-  354 

-0.2811695 

-0.2886417 

+973 

-0.1219953 

-0.1252.373 

+511 

Vi 

0.9438053 

0.9408430 

374 

0.2960921 

0.3035203 

970 

0.1284700 

0.1316930 

514 

13 

0.9378109 

0.9347092 

395 

0.3109256 

0.3183076 

967 

0.1349060 

0.1381088 

517 

14 

0.9315381 

0.9282978 

415 

0.3256655 

0.3329991 

963 

0.1413012 

0.1444829 

520 

15 

0.9249884 

0.9216103 

436 

0.3403075 

0.3475906 

959 

0.1476537 

0.1508134 

523 

16 

-0.9181636 

-0.9146487 

-  457 

-0.3548477 

-0.3620783 

+955 

-0.1539618 

-0.1570987 

+526 

17 

0.9110657 

0.9074151 

478 

0.36!)2819 

0.3764579 

950 

.0.1602239 

0.1633371 

528 

18 

0.9036968 

0.8999114 

499 

0.3836058 

0.3907252 

945 

0.1664381 

0.1695267 

530 

19 

0.8960587 

0.8921393 

520 

0.3978155 

0.4048764 

940 

0.1726027 

0.1756658 

532 

'20 

0.8881530 

0.8841003 

541 

0.41 19071 

0.4189074 

934 

0.1787159 

0.1817528 

534 

2\ 

-0.8799812 

-0.8757962 

-562 

-0.4-258766 

-0.4328142 

+928 

-0.1847762 

-0.1877859 

+535 

22 

0.8715452 

0.8672290 

583 

0.4397196 

0.4465924 

922 

0.1907817 

0.1937633 

537; 

23 

0.8628473 

0.8584009 

604 

0.4534319 t  0.4602377 

916 

0.1907305 

0.1996831 

538 

24 

0.85.J8897 

0.8493140 

625 

0.4670092 

0.4737458 

910 

0.2026208 

0.2055434 

539! 

25 

0.8446743 

0.8399705 

646 

0.4804470 

0.4871123 

903 

0.2084508 

0.2113425 

539 1 

26 

-0.8352033 

-0.8:W3727 

-  667 

-0.4937411 

-0.5003328 

+896 

-0.2142186 

-0.2170785 

+540 

27 

0.8254792 

0.8205229 

689 

0.50(i8869 

0.5134029 

888 

0.2199222 

0.2227494 

540, 

28 

0.8155044 

0.8104238 

710 

0.5 1 98801 

0.5263183 

880 

0.2255597 

0.2283531 

540 

20 

0.8052616 

0.8000781 

731 

0.5327167 

0.5390750 

872 

0.2311294 

0.2338883 

541 

30 

0.7948136 

0.7894887 

752 

0.5453926 

0.5516688 

864 

0.2366295 

0.2393528 

541 

31 

-0.7841035 

-0.7786587 

-  774 

-0.5579033 

-0.5640953 

+855 

-0.2420581 

-0.2447449 

+540 

Nov.  1 

0.7731543 

0.7675912 

795 

0.5702443 

0.5763499 

846 

0.2474132 

0.2500626 

53!) 

2 

0.7619694 

0.7562897 

816 

0.5824115 

0.58W4286 

836 

0.2526929 

0.2553040 

538 

3 

0,7505522 

0.7447577 

837 

0.5944008 

0.6003275 

826 

0.2578954 

0.2604673 

537 

4 

0.7389064 

0.7329990 

859 

0.6062084 

0.6120428 

816 

0.2630192 

0.2655508 

535 

5 

-0.7270358 

-0.72IOf75 

-  880 

-0.6178303 

-0.6235705 

+805 

-0.2680620 

-0.2705528 

+533 

6 

0.7149443 

0.7088170 

901 

0.629262^) 

0.6349071 

794 

0.2730227 

0.2754717 

531 

7 

0.7026358 

0.6964012 

922 

0.6405026 

0.6460490 

783 

0.2778995 

0.2803060 

529 

8 

0.690 II 37  i  0.6837741 

943 

0.6515459 

0.6569928 

771 

0.2826911 

0.2850544 

527, 

9 

0.6773825  j  0.6709398 

964 

0.6623895 

0.6677354 

759 

0.2873959 

0.2897153 

525! 

10 

-0.6644462  1  -0.657JM)22 

-  985 

-0.6730303 

-0.6782737 

+747 

-0.2920125 

-0.2942874 

+522 

11 

0.G5 13083 

0.6446653 

1006 

0.6834652 

0.6886046 

734 

0.2965397 

0.2987694 

519 

J2 

0.G379733 

0.6312331 

1026 

0.6936914 

0.6987251 

721 

0.3009762 

0,3031600 

516i 

13 

0.G244449 

0.6176096 

1047 

0.7037055   0.7086324 

708 

0.3053206 

0.3074579 

513' 

i    '' 

0.6107272 

0.6037987 

1068 

0.7135051   0.7183235 

694 

0.3095718 

0.3116620 

509' 

1 

15 

-0.5968242 

-0.5898045 

-1089 

-0.7230873  -0.7277957 

+680 

-0.3137284 

-0.3157710 

+505 
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1 

FOK  GREENWICH  MEAN  NOON  AND  MIDNIGHT. 

Date. 

X 

Trao  Equinox. 

Bed  no. 

to 
Moan 
Eq'xof 
Jan.  0. 

.Voon. 
-1109 

Y 

True  Equinox 
Noon.         .  Midnifihi. 

Uediic. 

to 
Moan 
Eq'xof 
Jan.O. 

Xoon, 

z 

Tmo  Equinox. 
Noon.              Midnif/ht. 

Kcduc. 

Ul 
Mean 
Eq'xcf 
Jaii.C 

NOOH. 

+501 

lioan.       '  Midnight. 
-0.5827398  -0.575C308 

Nov.  16 

-0.7324485  \  -0.7370457 

+665 

-0.3177893 

-0.3197836 

17 

0.5G84777   0.5612813 

1129 

0.7415867   0.7460713 

650 

0.3217534 

0.323(1988 

497 

Id 

0.5540417   0.5407598 

1149 

0.:r)04989 

0.7548695 

635 

0.3256195 

0.3275154 

492 

li) 

0.5394357 

0.5320704 

1169 

0.7591824 

0.7634375 

620 

0.32938(54 

0.3312323 

487 

20 

0.5246640 

0.5172175 

1188 

0.7676342 

0.7717724 

604 

0.3330528 

■  0.3348482 

482 

21 

-0.5097310 

-0.5022053 

-1208 

-0.7758516 

-0.7798714 

+587 

-0.3366177 

-0.338;mi8 

+477 

22 

0.4946407   0.4870379 

1227 

0.7838315 

0.7877318 

570 

0.3400798 

0.3417720 

471 

23 

0.4793072   0.4717193 

1247 

0.7915710 

0.7953509 

553 

0.3434379 

0.3450777 

466 

24 

0.4640046 

0.4562538 

1266 

0.7990690 

0.8027259 

535 

0.3466909 

0.3482777 

460 

25 

0.4484674 

0.4406461 

1285 

0.8063210 

0.8098540 

517 

0.3498376 

0.3513707 

454 

2C 

-0.43^7903 

-0.4249010 

-1303 

-0.8133246 

-0.8167325 

+499 

-0.3528766 

-0.3543554 

+447 

27 

0.4169784 

0.4090234 

1321 

0.8200772 

0.8233587 

480 

0.3558068 

0.3572308 

441 

28 

0.4010364 

0.3930182 

1339 

0.8265764 

0.82i)7302 

461 

0.3586272 

0.3599959 

434 

2«) 

0.38496i;2 

0.3768903 

1357 

0.8328197 

0.8358447 

442 

0.3613367 

0.3626496 

427 

30 

0.3687819 

0.3606450 

1375 

0.8388049 

0.8417000 

422 

0.3639342 

0.3651908 

420 

Dec.  1 

-0.3524799 

-0.3442877 

-1392 

-0.8445298 

-0.84725)40 

+402 

-0.3664188 

-0.3676185 

+413 

2 

0.3360687 

0.3278238 

1409 

ft.8499924 

0.8526248 

382 

0.3687895 

0.3699319 

405 

3 

0.3195535 

0.3112586 

1426 

0.8551910 

0.8576906 

361 

0.3710455 

0.3721302 

397 

4 

0.3029397 

0.2945976 

1442 

""  0.8601236 

0.8024897 

340 

0.3731860 

0.3742127 

389 

5 

0.2862328 

0.2778462 

1458 

0.8647887 

0.8670206 

318 

0.3752103 

0.3761787 

38.; 

6 

-0.2694:J82 

-0.2610098 

-1474 

-0.8691851 

-0.8712820 

+296 

-0.3771179 

-0.3780277 

+373 

7 

0.2525614 

0.2440939 

1490 

0.8733112 

0.8752726 

274 

0.3789081 

0.3797590 

364  1 

8 

0.235<)079 

0.2271040 

1505 

0.8771661 

0.8789915 

251 

0.3805804 

0.:W  1,3723 

355 

9 

0.2185829 

0.2100453 

1520 

0.8807488 

0.8824378 

228 

0.3821345 

0.3828672 

346 

10 

0.2014918 

0.1929-232 

1534 

0.8840585 

0.8856107 

204 

0.3835701 

0.3842434 

337 

11 

-0.1843400 

-0.1757430 

-1548 

-0.8870945 

-0.8885096 

+  180 

-0.3848868 

-0.3855005 

+327 

12 

0.1671326 

0.1585097 

1562 

0.8898561 

0.8911337 

156 

0.3860843 

0.3866383 

317 

13 

0.1498746 

0.1412283 

1575 

0.8923425 

0.8934823 

131 

0.3871624 

0.3876565 

307 

N 

0.1325711 

0.1239039 

1588 

0.8945531 

0.8955548 

106 

0.3881208 

0.3885550 

297 

15 

0.1152271 

0.1065415 

1600 

0.8964872 

0.8973505 

81 

0.3889593 

0.389.3335 

287 

16 

-0.0978475 

-0.0891461 

-1612 

-0,8981444 

-0.8988690 

+  55 

-0.3896777 

-0.3899918 

+276 

17 

0.0804375 

0.0717229 

1G24 

0.8995241 

0.9001097 

29 

0.3902757 

0.3905296 

266 

18 

0.0630023 

0.0542767 

1635 

0.9006256 

0.90 I 07 18 

+  3 

0.3907532 

0.3909467 

255 

10 

0.0455465 

0,0368125 

1645 

0.9014483 

0.9017549 

-  23 

0.3911099 

0.3912429 

244 

20 

0.0280752 

0.0193355 

1655 

0.9019917 

0.9021585 

50 

0.3913456 

0.3914181 

233 

21 

-0.0105938 

-0.0018512 

-1665 

-0.9022555 

-0.9022824 

-  77 

-0.3914602 

-0.39 1 4721 

+222 

22 

+0.0068920 

+0.0156349 

1674 

0.9022393 

0.9021261 

104 

0.3914535 

0.3914046 

210 

23 

0.0243771 

0.0331177 

1683 

0.9019428 

0.9016893 

132 

0.3913253 

0.3912155 

198 

I     24 

0.0418562 

0.0505919 

1691 

0.9013655 

0.9009715 

160 

0.3910753 

0.3909046 

186 

25 

0.0593241 

0.0680520 

1699 

0.9005072 

0.8999726 

Ib8 

0.3907035 

0.3904719 

174; 

26 

+0.0767750 

+0.0854923 

-1706 

-0.8993()77 

-0.8986926 

-216 

-0.3902099 

-0.3899174 

+  162  1 

27 

0.0942032 

0.1029070 

1712 

0.8979472 

0.8971318 

245 

0.3895944 

0.3892410 

150  ' 

28 

0.1116031 

0.1202905 

1718 

0.8962462 

0.8952907 

274 

0.3888571 

0.3884429 

137 

29 

0.1289688 

0.1376371 

1723 

0.8942651 

0.8931696 

303 

0.3879982 

0.3875232 

125! 

30 

0.1462946 

0.1549408 

1728 

0.8920042 

0.8907690 

332 

0.3870178 

0.3864821 

112 

1     31 

+0.1635747 

+0.1721959 

-1732 

-0.8894640 

-0.8880895 

-361 

-0.3859161 

-0.3853199 

+  99 

L_.  3. 

+0.1808034 

+0.1893967 

-l73S:-0.88(>6454 

-0.8851321 

-39l|-0.3H16935 

-0.3840371 

+  86 
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FO 

R  GREEJ^ 

WIOI 

Day 

of 

Month. 

1  MEAN  NOON  AND  MIDNIGHT. 

Day 

of 

Month. 

JANUARY. 

FEBRUARY. 

Day 

of 

Month. 

1.0 

MARCH. 

True  Longitude. 

I/iititiido. 

Trao  Longitude. 

Latitude. 

0  /   « 
-f3  9  7.5 

True  Longitaido.   LaUtnde. 

1.0 

169  40  14.9 

0   /   n 

+5  12  5.3 

1.0 

214  24  16.7 

223  28  37.6 

-f-2  13  6.3 

1.5 

175  37  44.3 

5  7  24.1 

1.5 

220  38  0.2 

2  41  57.4 

1.5 

229  42  22.8 

1  42  53.8 

2.0 

181  36  55.8 

4  59  21.2 

2.0 

226  56  26.0 

2  12  28.7 

2.0 

236  0  3.6 

1  11  5.8] 

2.r> 

187  :\8  24.1 

4  47  57.7 

2.5 

2:«  20  9.8 

1  40  56.2 

2.5 

242  22  12.3 

0  38  1.1 ' 

:{.o 

193  42  44.7 

4  33  16.0 

3.0 

2;»  49  46.0 

1  7  37.3 

3.0 

248  49  21.4 

-fO  4  0.5 

3.5 

199  50  33.8 

4-4  15  19.4 

3.5 

246  25  45.5 

-f  0  32  ,52.6 

3.5 

255  22  2.3 

-0  30  32.4  ' 

4.0 

206  2  27.1 

3  54  12.6 

4.0 

253  8  35.0 

—0  2  53.7 

4.0 

262  0  44.7 

1  5  12.0 

4.5 

212  18  59.1 

3  30  2,4 

4.5 

259  .58  'M.9 

0  39  13.8 

4.5 

268  45  .54.2 

1  39  29.8 

5.0 

218  40  42.7 

3  2  57,7 

.5.0 

266  55  57.6 

1  15  36.0 

5.0 

275  37  51.6 

2  12  54.9 

5.5 

225  8  7.9 

2  33  10.4 

5.5 

274  0  45.4 

1  51  24.7 

5.5 

282  36  49.8 

2  44  .5:^.9 . 

6.0 

2:n  41  40.3 

-f  2  0  ,55.4 

6.0 

281  12  48.7 

—2  26  1.3 

6.0 

289  42  52.6 

—3  14  51.3 

6.5 

2;i8  21  40.4 

1  26  31.5 

6.5 

288  31  45.0 

2  .58  44.6 

6.5 

296  55  52.8 

3  42  10.7 

7.0 

245  8  21.8 

0  50  21.8 

7.0 

295  56  57.7 

3  28  .52.8 

7.0 

304  15  30.2 

4  6  15.5 

7.5 

252  1  50.4 

+0  12  53.9 

7.5 

303  27  35.7 

3  55  44.4 

7.5 

311  41  10.4 

4  26  30.3 

8.0 

259  2  2.6 

—0  25  20.1 

8.0 

311  2  34.6 

4  18  40.7 

8.0 

319  12  5.0 

4  42  2;5.2  I 

8.5 

266  8  44.6 

—1  3  43.9 

8.5 

318  40  39.2 

—4  37  8.3 

8.5 

326  47  12.1 

—4  53  27.1 ' 

9.0 

273  21  31.8 

1  41  36.8 

9.0 

326  20  25.4 

4  50  40.2 

9.0 

334  25  17.7 

4  59  21.8 ; 

9.5 

280  'Si)  48.4 

2  18  16.4 

9.5 

334  0  25.1 

4  58  58.0 

9.5 

342  4  59.0 

4  59  .55.2 1 

10.0 

288  2  47.9 

2  52  ,58.6 

10.0 

341  39  8.9 

5  1  52.9 

10.0 

349  44  47.9 

4  55  4.9 

10.5 

295  29  34.0 

3  24  59.9 

10.5 

349  15  12.3 

4  59  25.5 

10.5 

35r  23  15.1 

4  44  .58.0 

ll.O 

302  .59  2.7 

^3  53  39.5 

11.0 

356  47  18.1 

—4  51  45.7 

11.0 

4  58  54.7 

—4  29  50.8 

11.5 

310  30  4.6 

4  18  21.0 

11.5 

4  14  20.2 

4  39  11.6 

11.5 

12  30  27.8 

4  10  8.0 , 

12.0 

318  1  27.6 

4  38  34.0 

12.0 

11  35  25.8 

4  22  7.9 
4  1  4.1 

12.0 

19  56  46.9 

3  46  20.8 

12.5 

325  32  0.0 

4  53  55.9 

12.5 

18  49  5(5.2 

12.5 

27  16  56.6 

3  19  4.8 

13.0 

333  0  3:5.7 

5  4  12.0 

13.0 

25  57  26.9 

3  36  32.5 

13.0 

34  30  16.1 

2  48  5H.9 

13.5 

340  26  7.5 

-5  9  16,2 

13.5 

32  57  46.7 

—3  9  7.0 

13.5 

41  36  19.1 

—2  16  41.8 

14.0 

347  47  48.1 

5  9  10.2 

14.0 

39  50  56.4 

2  39  21.6 

14.0 

48  34  52.8 

1  42  52.2 

14.5 

355  4  52.0 

5  4  3.3 

14.5 

46  37  6.8 

2  7  49.4 

14.5 

55  25  57.0 

1  8  6.4 

15.0 

2  16  46.8 

4  54  10.6 

15.0 

53  16  37.1 

1  35  2.0 

15.0 

62  9  42.0 

—0  .32  58.0 

15.5 

9  23  10.9 

4  39  52.3 

15.5 

59  49  52.4 

1  1  28.9 

15.5 

68  46  27.2 

-f-0  2  2.5; 

16.0 

16  23  52.6 

—4  21  32.2 

lao 

66  17  22.1 

—0  27  37.4 

16.0 

75  16  38.8 

-f  0  36  27.8 

16.5 

23  18  49.5 

3  ,59  :«5.4 

16.5 

72  39  .38.3 

-f-0  6  7.1 

16.5 

81  40  47.7 

1  9  54.0 

17.0 

30  8  6.6 

3  34  32.7 

17.0 

78  57  14.3 

0  39  21.4 

17.0 

87  59  28.7 

1  42  0.1 

17.5 

36  51  55.2 

3  6  49.6 

17.5 

85  10  43.7 

1  U  44.2 

17.5 

94  13  18.1 

2  12  27.8  1 

18.0 

43  30  31.7 

2  36  55.5 

18.0 

91  20  39.2 

1  42  56.1 

18.0 

100  22  53.4 

2  41  1.1 ! 

18.5 

50  4  15.6 

—2  5  18.6 

18.5 

97  27  32.3 

^2  12  38.9 

18.5 

106  28  51.8 

-f-3  7  25.7  1 

19.0 

56  33  28.5 

1  32  26.4 

19.0 

103  31  52.2 

2  40  36.3 

19.0 

112  31  49.3 

3  31  29.5 

,  19.5 

62  58  33.4 

0  58  45.6 

19.5 

109  34  5.3 

3  6  33.0 

19.5 

118  32  20.7 

3  53  1.3 

1  20.0 

69  19  53.3 

—0  24  42.0 

20.0 

115  34  35.8 

3  30  15.2 

20.0 

124  30  58.2 

4  11  51.6 

20.5 

75  37  49.7 

+0  9  19.9 

20.5 

121  33  45.1 

3  51  30.2 

20.5 

130  28  12.0 

4  27  .51.9 

21.0 

81  52  43.4 

+0  42  .56.5 

21.0 

127  31  51.9 

-h4  10  6.7 

21.0 

136  24  29.5 

-f-4  40  54.6 

21.5 

88  4  53.7 

1  15  45.2 

21.5 

rXi  29  12.4 

4  25  54.7 

21.5 

142  20  15.0 

4  50  53.4  1 

22.0 

94  14  37.8 

1  47  24.9 

22.0 

i:{9  26  0.3 

4  38  4,5.8 

22.0 

148  15  50.4 

4  57  42.9 

!  22.5 

100  22  11.2 

2  17  :i5.9 

22.5 

145  22  27.8 

4  48  32.9 

22.5 

154  11  35.0 

5  1  19.4 

23.0 

106  27  47.5 

2  45  59.7 

23.0 

151  18  45.5 

4  55  10.5 

23.0 

160  7  44.6 

5  1  40.1 1 

2:15 

112  31  38.6 

+3  12  19.5 

23.5 

1,57  15  2.9 

-f.4  ,58  34.9 

23.5 

166  4  33.9 

-h4  58  43.7  \ 

24.0 

118  33  5.5.4 

3  36  19.9 

24.0 

163  11  29.5 

4  ,58  43.9 

24.0 

172  2  14.9 

4  52  30.8 

,  24.5 

124  34  47.6 

3  57  47.5 

24.5 

169  8  14.2 

4  55  37.0 

24.5 

178  0  58.2 

4  43  3.2 

!  25.0 

130  34  24.6 

4  16  30.7 

25.0 

175  5  27.0 

4  49  15.6 

25.0 

184  0  5:13 

4  30  25.1; 

'  25.5 

136  32  55.5 

4  32  19.5 

25.5 

181  3  18.8 

4  39  42.6 

25.5 

190  2  8.9 

4  14  42.0 . 

1  26.0 

142  30  30.0 

-1-4  45  5.8 

26.0 

187  2  1.9 

-f  4  27  2.6 

26.0 

196  4  53.7 

-f3  56  1.7 

26.5 

148  27  18.9 

4  54  43.3 

26.5 

193  1  50.7 

4  11  21.8 

26.5 

202  9  16.5 

3  34  33.9 

:  27.0 

154  23  33.9 

5  1  7.8 

27.0 

199  3  2.1 

3  52  47.9 

27.0 

208  15  26.8 

3  10  30.0 

27.5 

160  19  28.7 

5  4  16.2 

27.5 

205  5  55.3 

3  31  30.0 

27.5 

214  23  35.5 

2  44  3.5 

28.0 

166  15  18.8 

5  4  7.1 

28.0 

211  10  52.0 

3  7  38.8 

28.0 

220  33  55.0 

2  15  29.6 

j  28.5 

172  11  22.3 

5  0  40.7 

28.5 

217  18  17.1 

2  41  26.4 

28.5 

226  46  39.4 

1  45  5.4 

29.0 

178  7  59.6 

-1-4  53  58.6 

29.0 

223  28  :^.6 

-1-2  13  6.3 

29.0 

233  2  4.8 

-f-r  13  9.5 

29.5 

184  5  34.2 

4  44  3.4 

29.5 

229  42  22.8 

1  42  53.8 

29.5 

239  20  29.3 

0  40  2.3 

IW.O 

190  4  31.9 

4  30  59.0 

30.0 

236  0  3.6 

1  11  5.8 

30.0 

245  42  12.7 

-fO  6  ,5.5 

30.5 

196  5  20.9 

4  14  50.3 

30.5 

242  22  12.3 

0  38  1.1 

30.5 

252  7  36.2 

—0  28  17.3 

31.0 

202  8  :«.3 

3  55  43.6 

31.0 

248  49  21.4 

-hO  4  0.5 

.31.0 

258  37  2.0 

1  2  41.3 

31.5 

208  14  39.3 

-f-3  33  46.4 

31.5 

255  22  2.3 

—0  30  32.4 

31.5 

265  10  52.7 

—1  36  40.1 

— 
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FOR  GREENWICH  MEAN  yiOO^  AND  MIDNIGHT. 

Day 

1      APRIL. 

Day 

MAY. 

Day 

JUNE.        1 

of 
Month. 

of 
Month. 

of 
Month. 

True  Longitude. 

Latitude. 

True  Longitude. 

Latitude. 

True  Longitude. 

Latitude. 

1.0 

271  49  29I9 

—2  9  45.9 

1.0 

309  47  53.2 

0  1   // 
—4  42  59.4 

1.0 

3  25'  38.5 

0  /   // 
—4  39  41.8 

1.5 

27i  33  13.6 

2  41  29.8 

3  11  A.7 

1.5 

316  50  46.9 

4  57  33.9 

1.5 

10  32  34.4 

4  19  9.8 

2.0 

285  22  21.0 

2.0 

323  57  9.1 

5  7  43.1 

2.0 

17  38  35.4 

3  54  41.5 

2.5 

292  17  4.4 

3  3-J  50.8 

2.5 

331  6  44.5 

5  13  11.0 

2.5 

24  43  19.1 

3  26  41.9 

3.0 

299  17  30.1 

4  3  26.2 

3.0 

338  19  11.6 

5  13  40.2 

3.0 

31  46  22.5 

2  55  39.8 

3.5 

306  23  37.0 

—4  24  37.4 

3.5 

345  34  3.1 

—5  9  22.6 

3.5 

38  47  22.7 

2  22  7.3 

4.0 

313  35  15.0 

4  41  55.2 

4.0 

352  50  45.9 

4  59  59.9 

4.0 

45  45  57.1 

1  46  38.7 

4.5 

320  52  3.8 

4  54  53.3 

4.5 

0  8  41.5 

4  45  44.6 

4.5 

52  41  43.6 

1  9  49.6 

5.0 

32S  13  32.2 

5  3  9.0 

5.0 

7  27  6.7 

4  26  49.4 

5.0 

59  34  21.5 

-0  32  16.3 

5.5 

335  38  58.0 

5  6  25.0 

5.5 

14  45  14.9 

4  3  33.8 

5.5 

66  23  31.7 

-fO  5  25.6 

6.0 

343  7  28.6 

—5  4  30.2 

6.0 

22  2  17.9 

—3  36  23.5 

6.0 

73  8  57.7 

+0  42  41.6 

6.5 

350  [\S    2.3 

4  57  21.2 

6.5 

29  17  27.4 

3  5  49.6 

6.5 

79  50  26.7 

1  18  59.5  ; 

7.0 

358  9  31.0 

4  45  2.8 

7.0 

36  29  56.3 

2  32  27.3 

7.0 

86  27  45.1 

1  53  49.7 

7.5 

5  40  42.0 

4  27  48.4 

7.5 

43  39  1.1 

1  56  54.8 

7.5 

93  0  49.1 

2  26  46.0 

8.0 

13  10  22.0 

4  5  59.9 

8.0 

50  44  2.9 

1  19  52.0 

8.0 

99  29  34.8 

2  57  25.5 

8.5 

20  37  20.4 

—3  40  5.5 

8.5 

57  44  28.5 

—0  41  58,9 

8.5 

105  54  3.4 

+3  25  28.9 

9.0 

2^    0  31.6 

3  10  40.1 

9.0 

64  39  51.6 

—0  3  54.2 

9.0 

112  14  20.1 

3  50  40.6 

9.5 

:J5  18  58.0 

2  38  22.3 

9.5 

71  29  53.1 

-f-0  33  45.7 

9.5 

118  30  34.5 

4  12  48.2 

10.0 

42  31  52.1 

2  3  52.9 

lO.O 

78  14  21.2 

1  10  27.5 

10.0 

124  43  0.0 

4  31  42.5 

10.5 

49  3i  37.4 

1  27  53.5 

10.5 

84  53  11.5 

1  45  41.6 

10.5 

130  51  54.0 

4  47  17.0 

ll.O 

56  35  49.0 

—0  51  4.2 

11.0 

91  20  26.4 

+2  19  2.3 

11.0 

136  57  37.4 

-f-4  59  27.5 

11.5 

6.3  32  13.2 

—0  14  2.8 

11.5 

97  54  14.9 

2  50  8.3 

11.5 

143  0  34.2 

5  8  11.6 

12.0 

70  18  46.7 

+0  22  36.2 

12,0 

104  16  51.9 

3  18  41.5 

12.0 

149  1  11.3 

5  13  28.8 

12.5 

76  58  36.0 

0  58  22.0 

12.5 

110  34  36.7 

3  44  27.6 

12.5 

154  59  57.8 

5  15  19.9 

13.0 

83  31  55.5 

1  32  47.8 

13.0 

116  47  53.4 

4  7  15.6 

13.0 

160  57  25.1 

5  13  46.6 

13.5 

83  59  6.6 

+2  5  30.8 

13.5 

122  57  9.4 

+4  26  56.8 

13.5 

166  54  6.3 

+5  «  51.6 

14.0 

96  20  r>.9 

2  36  11.6 

14.0 

129  2  54.8 

4  43  25.0 

14.0 

172  50  35.4 

5  0  38.5 

14.5 

102  36  54.2 

3  4  34.1 

14.5 

135  5  41.5 

4  56  35.6 

14.5 

178  47  27.3 

4  49  11.4 

15.0 

W^i  48  35.2 

3  30  25.1 

15.0 

141  6  3.3 

5  6  25.6 

15.0 

184  45  17.2 

4  34  :i5.3 

15.5 

111  5()  14.1 

3  53  33.() 

15.5 

147  4  34.4 

5  12  53.2 

15.5 

190  44  40.1 

4  16  56.2 

16.0 

121  0  27.2 

+4  13  50.7 

16.0 

15:j  1  49.4 

+  5  15  57.5 

16.0 

196  46  10.7 

+3  56  21.1' 

16.5 

127  1  50.9 

4  31  9.1 

16.5 

158  58  2:5.1 

5  15  :w.5 

10.5 

202  50  22.1 

3  32  58.2 

17.0 

133  1  1.2 

4  45  22.8 

17.0 

164  54  49.1 

5  11  57.0 

17.0 

208  57  45.8 

3  6  57.6 

17.5 

138  58  32.9 

4  56  26.7 

17.5 

170  51  40.5 

5  4  54.7 

17.5 

215  8  51.2 

2  38  30.9  , 

18.0 

144  54  59.4 

5  4  17.1 

18.0 

176  49  28.6 

4  54  34.0 

IH.O 

221  24  4.8 

2  7  52.5 

H.5 

150  50  52.2 

+5  8  50.8 

18.5 

182  48  43.2 

-f  4  40  58,6 

18.5 

227  43  49.4 

-hi  :«)  18.8 

19.0 

156  46  40.5 

5  10  5.9 

19.0 

188  49  52.2 

4  24  13.3 

19.0 

234  8  23.8 

1  1  9.51 

19.5 

162  42  51.4 

5  8  1.1 

19.5 

194  53  20.8 

4  4  24.5 

19.5 

240  38  1.8 

+0  25  47.1  ; 

20.0 

1()8  39  49.2 

5  2  36.5 

20.0 

200  59  31.8 

3  41  40.3 

20.0 

247  12  52.0 

—0  10  22.8  I 

20.5 

174  37  55.9 

4  53  53.5 

20.5 

207  8  45.0 

3  16  11.0 

20.5 

253  52  56.8 

0  46  51.3  1 

21.0 

180  37  30.6 

+4  41  54.6 

21.0 

213  21  17.2 

+2  48  9.0 

21.0 

260  38  12.5 

—I  23  7.1 

21.5 

186  38  50.3 

4  26  44.4 

21.5 

219  37  22.2 

2  17  49.5 

21.5 

267  28  28.7 

1  58  36.5  1 

22.0 

192  42  9.3 

4  8  28.9 

22.0 

225  57  10.4 

1  45  30.1 

22.0 

274  23  28.8 

2  32  44.2 

22.5 

198  47  39.7 

3  47  16.4 

22.5 

232  20  48.6 

1  11  31.5 

22.5 

281  22  49.6 

3  4  54.(J 

23.0 

204  55  31.5 

3  23  17.4 

23.0 

238  48  20.6 

0  33  16.9 

23.0 

288  26  2.5 

3  34  32.4 

2:^.5 

211  5  53.3 

+2  56  44.6 

23.5 

245  19  47.1 

-f  0  0  12.3 

23.5 

295  32  34.0 

-4  1  4.0' 

24.0 

217  18  52.4 

2  27  52.9 

24.0 

251  55  5.5 

—0  36  13.9 

24.0 

302  41  46.6 

4  23  58.9 

24.5 

223  34  34.7 

1  56  59.8 

24.5 

258  34  10.4 

1  12  31.5 

21.5 

309  53  0.6 

4  42  49.9 

25.0 

229  53  5.7 

1  24  25.1 

25.0 

265  16  53.9 

1  48  8.7 

25.0 

317  5  35.1 

4  57  15.6 

25.5 

236  14  30.6 

0  50  30.4 

25.5 

272  3  6.0 

2  22  33.1 

25.5 

324  18  49.6 

5  6  59.5 

26.0 

242  3S  54.5 

+0  15  39.6 

26.0 

278  52  34.6 

—2  55  11.8 

26.0 

331  32  5.2 

—5  11  51.5  ■ 

26.5 

249  6  22.8 

—0  19  41.7 

26.5 

285  45  6.1 

3  25  32.9 

26.5 

338  44  45.9 

5  11  47.4  ; 

27.0 

255  37  1.1 

0  55  6.5 

27.0 

292  40  25.8 

3  53  5.9 

27.0 

345  56  19.4 

5  6  49.2 

27.5 

262  10  55.6 

1  30  6.7 

27.5 

299  38  17.8 

4  17  22.3 

27.5 

35:5  6  17.9 

4  57  4.7 

28.0 

268  48  12.6 

2  4  13.3 

28.0 

306  :te  25.7 

4  37  56.2 

28.0 

0  14  18.2 

4  42  46.9 

28.5 

275  28  58.6 

2  36  57.1 

28.5 

313  40  32.4 

4  54  25.4 

28.5 

7  20  1.7 

4  24  13.1  ^ 

2i).0 

282  13  19.7 

—3  7  48.3 

29.0 

320  44  20.7 

-5  C;  31.7 

29.0 

14  23  14.1 

-^  Mijii 

29.5 

289  I  21.2 

3  36  17.7 

29.5 

327  49  3i.H 

5  14  1.0 

29.5 

21  23  45.0 

3  35  47.7  ! 

30.0 

295  53  6.8 

4  1  57.2 

:w).o 

3:m  55  no.i 

5  16  44.0 

30.0 

2H  21  27.1 

3  6  48.5  ; 

30.5 

302  4^  3'^.0 

4  24  10.6 

30.5 

342  2  ::y/i 

5  14  36.3 

30.5 

:«  16  15.8 

2  35  17.1  1 

31.0 

:m  47  5:J.2 

4  42  59.4 

31.0 

:M9  10  2H.1 

:^    7  :i8.6 

31.0 

42  H  8.2 

2  1  44.4  j 

31.5 

316  50  4  ).9 

—  1  57  33.9 

31.5 

35(>  18  9.1 

—  1  55  .56.7 

31.5 

48  .^>7  2.7 

—1  2(>  42.5 ' 

18 


274       MOON'S  LONGITUDE  AND  LATITUDE,  1891. 


FOR  GREENWICH  MEAN  NOON  AND 

MID] 

Day 

of 

Month. 

NIGHT. 

Day 

of 

Month. 

JULY. 

Day 

of 

Month. 

AUGUST. 

SEPTEMBER. 

Tme  Lonj^itude.       Latitude. 

Trae  Longitude. 

Latitude. 

True  Longitude. 

LaUtude. 

1.0 

42    8    8.2 

O         /          // 

—2    1  44.4 

1.0 

Q       r       fi 

91  52  48.6 

+2°  2.5    5.2 

1.0 

138  24  46.'3 

+4°  53  39"3 

1.5 

48  57    2.7 

1  26  42.5 

1.5 

98  13  40.4 

2  5;^  40.7 

1.5 

144  26    2.7 

4  58  22.7 

2.0 

55  42  58.2 

0  50  43.4 

2.0 

104  31  49.4 

3  19  5:^.5 

2.0 

150  25  55.0 

4  59  45.8 

2.5 

62  25  53.7 

—0  14  19.3 

2.5 

110  47  23.9 

3  43  28.0 

2.5 

156  24  32.7 

4  57  49.9 

3.0 

69    5  48.0 

+0  21  58.6 

3.0 

117    0  31.2 

4    4  10.9 

3.0 

162  22    5.0 

4  52  38.1 

3.5 

75  42  39.9 

+0  57  40.1 

3.5 

123  11  17.3 

+4  21  51.5 

3.5 

168  18  41.5 

+4  44  15.1  ! 

4.0 

82  16  27.6 

1  32  16.7 

4.0 

129  19  47.7 

4  36  21.1 

4.0 

174  14  32.5 

4  32  47.0 

4.5 

88  47    9.0 

2    5  21.9 

4.5 

135  26    8.1 

4  47  33.7 

4.5 

180    9  49.4 

4  18  21.8 

5.0 

95  14  42.2 

2  36  32.0 

5.0 

141  30  24.6 

4  55  25.5 

5.0 

186    4  45.6 

4   1  ae 

5.5 

101  39    6.0 

3    5  25.4 

5.5 

147  32  44.1 

4  59  54.8 

5.5 

191  59  36.5 

3  41  17.7 

6.0 

108    0  19.9 

-f  3  31  43.7 

6.0 

153  33  15.2 

+5    1    2.0 

6.0 

197  54  39.7 

-f  3  19    0.7 

6.5 

114  18  24.4 

3  55  11.3 

6.5 

159  32    8.5 

4  58  49.4 

6.5 

203  50  15.5 

2  54  30.1 

7.0 

120  33  22.0 

4  15  36.1 

7.0 

165  29  3(5.8 

4  53  20.8 

7.0 

209  46  46.8 

2  27  59.4  , 

7.5 

126  45  17.2 

4  32  48.2 

7.5 

171  25  55.4 

4  44  41.7 

7.5 

215  44  39.6 

1  59  43.0 

8.0 

132  54  17.0 

4  46  40.7 

8.0 

177  21  22.5 

4  32  58.7 

8.0 

221  44  22.4 

1  29  56.2 

8.5 

139    0  31.3 

+4  57    9.6 

8.5 

183  16  19.3 

-f-4  18  19.5 

8.5 

227  46  26.1 

-fO  58  55.2 

9.0 

145    4  12.8 

5    4  12.3 

9.0 

189  11  10.0 

4    0  53.0 

9.0 

233  51  24.2 

+0  26  57.3 

9.5 

151    5  37.3 

5    7  49.3 

9.5 

195    6  21.7 

3  40  48.8 

9.5 

239  59  51.9 

—0    5  39.1 

10.0 

157    5    3.7 

5    8    1.9 

10.0 

201    2  24.5 

3  18  17.2 

10.0 

246  12  25.6 

0  38  34.3 

10.5 

163    2  54.0 

5    4  53.3 

10.5 

206  59  51.1 

2  53  29.6 

10.5 

252  29  42.2 

1  11  27.0 

11.0 

168  59  33.2 

+4  58  27.5 

11.0 

212  59  16.4 

+2  26  38.0 

11.0 

258  52  18.2 

—1  43  54.3 

11.5 

174  55  29.3 

4  48  49.9 

11.5 

219    1  17.4 

1  57  55.8 

11.5 

265  20  48.6 

2  15  31.6 

12.0 

180  51  12.6 

4  36    6.7 

12.0 

225    6  32.1 

1  27  37.2 

12.0 

271  55  45.1 

2  45  52.3 

12.5 

186  47  15.6 

4  20  24.5 

12.5 

231  15  40.1 

0  55  57.9 

12.5 

278  37  35.3 

3  14  27.8 

13.0 

192  44  13.1 

4     1  50.9 

13.0 

237  29  20.4 

+0  23  15.5 

13.0 

285  26  40.2 

3  40  4a2 

13.5 

198  42  41.1 

+3  40  34.6 

13.5 

243  48  11.2 

—0  10  10.6 

13.5 

292  23  12.6 

—4    4  22.4 

14.0 

204  43  16.7 

3  16  44.8 

14.0 

250  12  48.9 

0  43  58.6 

14.0 

299  27  15.5 

4  24  38.7 

14.5 

210  46  37.6 

2  50  32.1 

14.5 

256  43  45.9 

1  17  44.4 

14.5 

306  38  39.5 

4  41    6.1 

15.0 

216  53  21.4 

2  22    8.3 

15.0 

263  21  30.6 

1  51     0.5 

15.0 

313  57    2.4 

4  53  15.9 

15.5 

223    4    4.9 

1  51  47.0 

15.5 

270    6  24.2 

2  23  18.2 

15.5 

321  21  47.7 

5    0  42.5 

16.0 

229  19  23.3 

-f  1  19  43.9 

16.0 

276  58  40.0 

—2  54    4.7 

16.0 

328  52    4.9 

—5    3    5.8 

16.5 

235  39  49.0 

0  46  17.0 

16.5 

263  58  21.0 

3  22  46.2 

16.5 

336  2o  50.2 

5    0  12.7 

17.0 

242    5  51.0 

+0  11  47.0 

17.0 

291    5  18.7 

3  48  47.5 

17.0 

344    4  49.0 

4  51  58.4 

17.5 

248  37  53.5 

—0  23  22.6 

17.5 

298  19  12.0 

4  11  33.7 

17.5 

351  44  38.6 

4  38  27.5 

18.0 

255  16  14.8 

0  58  44.9 

18.0 

305  39  20.1 

4  30  30.7 

18.0 

359  24  51.9 

4  19  54.1 

18.5 

262    1    5.9 

—1  33  50.2 

18.5 

313    5  13.0 

~4  45    7.7 

18.5 

7    4    1.8 

—3  56  41.5 

19.0 

268  52  29.3 

2    8    5.8 

19.0 

3-20  35  32.2 

4  54  59.1 

19.0 

14  40  44.9 

3  29  21.2 

19.5 

275  50  17.9 

2  40  56.7 

19.5 

328    9  12.9 

4  59  45.9 

19.5 

22  13  45.6 

2  58  30.9 

20.0 

282  54  14.9 

3  11  46.5 

20.0 

335  44  56.9 

4  59  16.7 

20.0 

29  41  58.3 

2  24  52.7 

20.5 

290    3  52.9 

3  39  58.4 

20.5 

343  21  22.1 

4  53  29.4 

20.5 

37    4  30.3 

1  49  10.8 

21.0 

297  18  34.1 

-4    4  56.4 

21.0 

350  57    6.1 

—4  42  31.2 

21.0 

44  20  42.2 

—1  12    9.2 

21.5 

304  37  31.3 

4  26    7.3 

21.5 

358  30  50.5 

4  26  :J7.3 

21.5 

51  30    7.9 

—0  34  30.5 

22.0 

311  59  49.6 

4  43    1.9 

22.0 

6    1  23.7 

4    6  12.0 

22.0 

58  32  33.9 

+0    3    5.5 

22.5 

319  24  27.8 

4  55  16.4 

22.5 

13  27  44.7 

3  41  44.7 

22.5 

65  27  58.4 

0  40    3.2 

23.0 

326  50  21.6 

5    2  33.9 

23.0 

20  49    4.2 

3  13  50.0 

23.0 

72  16  28.7 

1  15  50.9 

23.5 

334  16  26.0 

—5    4  45.1 

23.5 

28    4  45.0 

—2  43    5.1 

23.5 

78  58  20.4 

+1  50    1.3 

.24.0 

341  41  38.1 

5    1  48.5 

24.0 

35  14  23.1 

2  10    8.5 

24.0 

a5  33  55.3 

2  22  11.4 

24.5 

349    4  59.9 

4  53  50.3 

24.5 

42  17  45.9 

1  35  38.4 

24.5 

92    3  39.3 

2  52    1.8 

25.0 

356  25  40.2 

4  41    3.6 

25.0 

49  14  51.5 

1    0  11.5 

25.0 

98  28    1.4 

3  19  16.7 

25.5 

3  42  56.1 

4  23  47.9 

25.5 

56    5  46.5 

—0  24  22.3 

25.5 

104  47  32.2 

3  43  43.1 

26.0 

10  56  14.2 

—  1    2  27.7 

26.0 

62  50  44.9 

-fO  11  17.1 

26.0 

HI    2  43.0 

+4    5  10.8 

26.5 

18    5  10.1 

3  37  31.3 

26.5 

69  30    5.8 

0  46  17.6 

26.5 

117  14    4.5 

4  23  31.7 

27.0 

25    9  28.7 

3    9  29.4 

27.0 

76    4  11.7 

1  20  13.0 

27.0 

123  22    6.8 

4  38  39.5 

27.5 

32    9    2.9 

2  38  54.3 

27.5 

82  33  27.6 

1  52  39.8 

27.5 

129  27  ia4 

4  50  29.7 

28.0 

39    3  52.0 

2    6  18.8 

28.(» 

88  58  19.2 

2  23  17.3 

28.0 

135  30    5.9 

4  58  59.4 

28.5 

45  54    3.4 

1  :^2  15.7 

2!i.5 

95  19  11.7 

2  51  47.1 

28.5 

141  30  53.6 

5    4    7.2 

29.0 

52  39  44.9 

—0  r,7  17.0 

29.0 

101  30  30.3 

+3  17  53.3 

29.0 

147  30    3.8 

+5    5  52.7 

29.5 

59  21  10.2 

—0  21  53.4 

29..^) 

107  .50  38.3 

3  41  22.1 

29.5 

153  27  56.8 

5    4  17.4 

30.0 

65  58  33.6 

+0  13  25.5 

30.0 

114     1  56.7 

4    2    1.7 

30.0 

159  24  50.5 

4  59  24.1 

30.5 

72  32  10.4 

0  48  11.9 

30.5 

120  10  44.8 

4  19  42.2 

30.5 

165  21    0.9 

4  51  16.0 

31.0 

79    2  15.9 

1  21  59.7 

31.0 

126  17  19.5 

4  34  15.8 

31.0 

171  16  42.7 

4  39  59.7 

31.5 

a")  29    4.3 

+1  54  24.8 

31.5 

132  21  .''>5.7 

+4  45  36.2 

31.5 

177  12    9.3 

4-4  25  41.6 
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FOR  GREENWICH  MEAN  NOON  AND  MIDNIGHT, 

[BER. 

Day 

of 

&(ontli. 

OCTOBER. 

Day 

of 

tfoaih. 

NOVEMBEK. 

Day 
Montb. 
1.0 

DECEAJ 

True  Longitude. 

Latitude. 

Truo  Longitude. 

latitude. 

True  Longitude. 

Latitude. 

1.0 

o   /    // 

171  16  42.7 

O    /    " 

+4  39  59.7 

1.0 

215  46  10,9 

-ff  50'l8.'3 

O    1         II 

249  9  52.1 

O    /    It 

—1  10  54.2 

1.5 

177  12  9.3 

4  25  41.6 

1.5 

221  49  19.7 

1  18  26.3 

1.5 

255  32  7.8 

1  44  44.4 

2.0 

183  7  33.0 

4  8  30.4 

2.0 

227  54  31.6 

0  45  28.6 

2.0 

261  57  58.2 

2  17  32.8 

2.5 

189  3  6.0 

3  48  36.0 

2.5 

234  1  57.9 

+0  11  46.1 

2.5 

268  27  22.6 

2  48  51.7 

3.0 

194  59  0.3 

3  26  10.0 

3.0 

240  11  49.6 

—0  22  19.2 

3.0 

275  0  18.2 

3  18  13.5 

3.5 

200  55  28.2 

+3  1  25.3 

3.5 

246  24  18.0 

—0  56  24.1 

3.5 

281  36  40.3 

—3  45  11.0 

4.0 

206  52  42.9 

2  31  36.0 

4.0 

252  39  34.7 

1  30  4.5 

4.0 

288  16  22.9 

4  9  18.5 

4.5 

212  50  59.0 

2  5  57.6 

4.5 

258  57  52.1 

2  2  55.9 

4.5 

294  59  19.0 

4  30  11.6 

5.0 

218  50  32.3 

1  35  46.9 

*  5.0 

265  19  22.8 

2  34  33.3 

5.0 

301  45  20.6 

4  47  28.3 

5.5 

224  51  40.4 

1  4  21.6 

5.5 

271  44  20.0 

3  4  31.5 

5.5 

308  34  19.5 

5  0  49.1 

6.0 

230  54  42.9 

-f  0  32  0.3 

6.0 

278  12  57.2 

—3  32  25.3 

6.0 

315  26  7.0 

—5  9  57.9 

6.5 

237  0  1.5 

—0  0  57.4 

6.5 

284  45  27.9 

3  57  50.2 

6.5 

322  20  34.3 

5  14  41.7 

7.0 

243  8  0.0 

0  34  10.9 

7.0 

291  22  5.3 

4  20  21.9 

7.0 

329  17  32.3 

5  14  51.5 

7.5 

249  19  3.7 

1  7  18.8 

7.5 

298  3  1.4 

4  39  37.2 

7.5 

336  16  51.6 

5  10  22.7 

8.0 

255  33  39.7 

1  39  58.6 

8.0 

304  48  26.7 

4  55  14.1 

8.0 

343  18  22.2 

5  1  14.7 

8.5 

261  52  15.8 

—2  11  47.3 

8.5 

311  38  29.1 

—5  6  51.8 

8.5 

350  21  53.1 

—4  47  31.8 

9.0 

268  15  21.0 

2  42  21.0 

9.0 

318  33  13.0 

5  14  12.7 

9.0 

357  27  12.4 

4  29  22.8 

9.5 

274  43  23.6 

3  U  14.8 

9.5 

325  32  38.6 

5  17  1.3 

9.5 

4  34  5.8 

4  7  1.5 

10.0 

281  16  50.4 

3  38  2.8 

10.0 

332  36  40.8 

5  15  5.9 

10.0 

11  42  17.8 

3  40  46.6 

10.5 

2S7  56  5.7 

4  2  18.6 

10.5 

339  45  8.5 

5  8  18.9 

10.5 

18  51  30.2 

3  11  1.6 

11.0 

294  41  30.4 

—4  23  35.7 

11.0 

346  57  43.6 

—4  56  37.8 

11.0 

26  1  21.8 

—2  38  14.4 

11.5 

301  33  19.6 

4  41  27.7 

11.5 

354  14  1.2 

4  40  6.4 

11.5 

33  11  28.6 

2  2  57.0 

12.0 

308  31  42.9 

4  55  28.6 

12.0 

1  33  28.9 

4  18  54.5 

12.0 

40  21  24.2 

1  25  45.1 

12.5 

315  36  38.4 

5  5  14.2 

12.5 

8  55  27.2 

3  53  18.8 

12.5 

47  30  39.3 

0  47  16.6 

13.0 

3^2  47  57.6 

5  10  23.1 

13.0 

16  19  10.5 

3  23  43.3 

13.0 

54  38  42.5 

—0  8  11.3 

13.5 

330  5  19.1 

-^  10  37.4 

13.5 

23  43  47.8 

—2  50  38.4 

13.5 

61  45  1.2 

+0  30  50.5 

14.0 

337  28  10.2 

5  5  45.0 

14.0 

31  8  24.6 

2  14  40.4 

14.0 

68  49  1.9 

1  9  9.2 

14.5 

344  55  46.5 

4  55  40.4 

14.5 

38  32  4.5 

1  36  30.4 

14.5 

75  50  11.9 

1  46  7.3 

15.0 

352  27  12.6 

4  40  25.5 

15.0 

45  53  51.1 

0  56  52.9 

15.0 

82  48  0.1 

2  21  10.2 

15.5 

0  1  2:13 

4  20  11.2 

15.5 

53  12  50.3 

—0  16  33.3 

15.5 

89  41  57.6 

2  53  47.2 

16.0 

7  37  6.5 

—3  55  IG.H 

16.0 

60  28  11.9 

+0  23  42.9 

16.0 

96  31  39.5 

+3  23  31.9 

16.5 

15  13  5.8 

3  26  10.3 

16.5 

67  39  11.1 

1  3  12.2 

16.5 

103  16  45.3 

3  50  3.1 

17.0 

22  48  3.6 

2  53  27.5 

17.0 

74  45  10.2 

1  41  14.8 

17.0 

109  56  59.6 

4  13  4.4 

17.5 

30  20  44.7 

2  17  49.9 

17.5 

81  45  39.1 

2  17  15.5 

17.5 

116  32  12.7 

4  32  24.5 

18.0 

37  49  59.2 

1  40  2.9 

18.0 

88  40  16.5 

2  50  44.3 

18.0 

123  2  21.6 

4  47  56.2 

18.5 

45  14  45.3 

-1  0  54.1 

18.5 

95  28  48.8 

-f  3  21  16.6 

18.5 

129  27  28.6 

+4  59  36.7 

19.0 

52  34  11.2 

—0  21  10.3 

19.0 

102  11  ll.O 

3  48  33.6 

19.0 

135  47  42.0 

5  7  26.4 

19.5 

59  47  36.1 

+0  18  23.6 

19.5 

108  47  26.2 

4  12  21.4 

19.5 

142  3  15.7 

5  11  28.6 

20.0 

66  54  30.7 

0  57  6.3 

20.0 

115  17  44.1 

4  32  30.7 

20.0 

148  14  29.1 

5  11  49.0 

20.5 

73  54  37.1 

1  34  21.4 

20.5 

121  42  20.7 

4  48  56.5 

20.5 

154  21  45.9 

5  8  34.5 

21.0 

80  47  48.2 

+2  9  37.7 

21.0 

128  1  37.5 

-f  5  1  36.7 

21.0 

160  25  33.6 

-1-5  1  53.7 

21.5 

87  34  6.7 

2  42  29.3 

21.5 

134  16  0.2 

5  10  31.9 

21.5 

166  26  23.4 

4  51  56.1 

22.0 

94  13  43.3 

3  12  35.4 

22.0 

140  25  58.0 

5  15  44.8 

22.0 

172  24  48.9 

4  38  51.5 

22.5 

100  46  55.7 

3  39  40.2 

22.5 

146  32  3.0 

5  17  19.8 

22.5 

178  21  26.1 

4  22  50.3 

23.0 

107  14  7.2 

4  3  31.4 

23.0 

152  34  49.1 

5  15  22.3 

23.0 

184  16  52.5 

4  4  3.2 

23.5 

113  35  45.1 

-f  4  24  0.8 

23.5 

158  34  51.0 

+5  9  58.7 

23.5 

190  11  46.7 

-h3  42  41.4 

24.0 

119  52  19.7 

4  41  2.8 

24.0 

164  32  44.4 

5  1  16.0 

24.0 

196  6  47.0 

3  18  56.5 

24.5 

126  4  23.4 

4  54  34.4 

24.5 

170  29  5.1 

4  49  21.8 

24.5 

202  2  32.5 

2  53  0.7 

25.0 

132  12  29.3 

5  4  34.1 

25.0 

176  24  27.9 

4  34  24.3 

25.0 

207  59  41.0 

2  25  6.9 

25.5 

138  17  11.1 

5  11  2.4 

25.5 

182  19  27.3 

4  16  32.5 

25.5 

213  58  49.2 

1  55  29.1 

26.0 

144  19  1.7 

+5  14  1.0 

26.0 

188  14  36.1 

+3  55  56.0 

26.0 

220  0  32.3 

+1  24  22.6 

26.5 

150  18  33.7 

5  13  32.3 

26.5 

194  10  25.4 

3  32  45.4 

26.5 

226  5  22.4 

0  52  4.0 

27.0 

156  16  17.7 

5  9  40.0 

27.0 

200  7  24.5 

3  7  12.5 

27.0 

232  13  49.4 

+0  18  51.9 

27.5 

162  12  43.2 

5  2  28.7 

27.5 

206  6  0.6 

2  39  30.3 

27.5 

238  26  18.5 

—0  14  53.3 

28.0 

168  8  17.6 

4  52  4.0 

28.0 

212  6  38.1 

2  9  53.1 

28.0 

244  43  11.6 

0  48  49.3 

28.5 

174  3  26.4 

4  38  32.5 

28.5 

218  9  38.7 

1  38  37.1 

28.5 

251  4  45.2 

1  22  31.6 

29.0 

179  58  33.1 

-f-4  22  1.8 

29.0 

224  15  21.5 

+  1  0  0.3 

29.0 

257  31  10.4 

—1  55  33.9 

29.5 

185  53  58.9 

4  2  41.0 

29.5 

2,30  24  2.7 

-1-0  32  22.3 

29.5 

264  2  32.6 

2  27  28.4 

30.0 

191  50  3.2 

3  40  40.4 

30.0 

236  35  r:5.3 

—0  1  55.2 

30.0 

270  38  50.9 

2  57  46.0 

30.5 

197  47  3.3 

3  16  11.7 

30.5 

242  51  9.4 

0  36  29.0 

30.5 

277  19  58.0 

3  25  57.2 

31.0 

203  45  15.3 

2  49  28.3 

31.0 

249  9  52.1 

1  10  54.2 

31.0 

284  5  40.7 

3  51  32.6 

31.5 

209  44  5:^5  !  +2  20  45.0 

31.5 

2.55  32  7.H 

—I  44  44.4 

31.5 

290  55  40.1 

—4  14  4.0 
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FOR  GREENWICH  M] 

BAN  NOON 
ITOE. 

• 

Data 

THK 

MOON'S  EQU^ 

a 

i 

A 

ft' 

Inclination 

to 

Euth'8 

Equator. 

AscenirgNwleou 
Earth's  Ec|uator 

to  Asconiling 
N<mIo cm  Ecliptic. 

256  33'.9 

Ascend'g  Notb* 

on 

Earth'.s 

Equator. 

356  22.9 

Mean 

Loncitnde 

ot-    iho 

Moou. 

159  3717 

Mean 
Solar 
Days. 

Motion  oi 

1 

Jan. 

0 

23     4.1 

0.1 

1°  laoG    1 

10 

23     3.3 

256     1.6 

356  23.4 

291  23.5 

0.2 

2  38.12 

20 

23     2.5 

255  29.3 

356  23.9 

63     9.4 

0.3 

3  57.18     ! 

30 

23     1.7 

254  57.0 

356  24.4 

194  55.2 

0.4 

5   16.23 

Feb. 

9 

23     0.9 

254  24.8 

356  25.0 

326  41.0 

0.5 

6  35.29 

19 

23     0.1 

253  52.6 

356  25.6 

98  26.9 

0.6 
0.7 

7  54.35 
9   13.41 

Marcli 

1 

22  59.3 

253  20.3 

356  26.2 

230  12.7 

0.8 

10  32.47 

11 

22  58.5 

252  48.0 

356  26.8 

1  58.5 

0.9 

11    51.53 

21 

22  57.7 

252  15.6 

356  27.4 

133  44.4 

31 

22  56.9 

251  43.3 

356  28.0 

265  30.2 

1.0 
2.0 

13   10.58 
26  21.17 

April 

10 

22  56.2 

251   10.9 

356  28.7 

37   16.1 

3.0 
4.0 
5.0 

39  31.75 
52  42.33 
C5  52.92 

20 

22  55.4 

250  38.5 

356  29.4 

169     1.9 

30 

22  54.6 

250     6.1 

356  30.1 

300  47.7 

May 

10 

22  53.9 

249  33.7 

356  30.9 

72  33.6 

6.0 

79     3.50 

20 

22  53.1 

249     1.3 

356  31.6 

204   19.4 

7.0 
8.0 

92   14.09      . 
105  24.67 

1 

30 

22  52. 1 

248  28.8 

356  32.4 

336     5.2 

9.0 

118  35.25 

1     June 

9 
19 

22  51.6 
22  50.9 

247  56.3 
247  23.8 

356  33.2 
356  34.0 

107  51.1 
239  36.9 

10.0 

Ilourn. 

131   45.8-1 

, 

, 

29 

22  50.1 

246  51.3 

356  34.8 

11  22.7 

1 

0°  32.94  * 

1     July 

9' 

22  49.4 

246  18.8 

356  35.6 

143     8.6 

2 
3 

1     5.88 
1   38.82 

, 

19 

22  48.6 

245  46.2 

356  36.5 

274  54.4 

4 

2  n.76     1 

i 

29 

22  47.9 

215  13.6 

356  37.4 

46  40.3 

5 

2  44.70     ; 

Aug. 

8 

22  47.2 

244  41.0 

356  38.3 

178  26.1 

6 

3   17.65 

18 

22  46.4 

241     8.1 

356  39.2 

310  11.9 

7 

3  50.59     1 

28 

22  45.7 

243  35.8 

356  40.1 

HI    :yl.S 

8 
9 

4  23.53     ' 
4  56.47 

'     Sept. 

7 

22  45.0 

243     3.1 

356  41.1 

213  43.6 

10 

5  29.41      1 

17 

22  44.2 

242  30.4 

356  42.1 

345  29.4 

11 
12 
13 
14 

6     2.35 

6  35.29     ' 

7  82:) 

7  41.17 

27 

22  43.5 

241  57.7 

356  43.1 

117  15.3 

Oct. 

7 

22  42.8 

241  25.0 

356  44.1 

219     1.1 

17 

22  42.0 

240  52.3 

356  45.1 

20  46.9 

27 

22  41.3 

240  19.7 

356  46.1 

152  32.8 

15 

8   14.11 

i     Nov. 

6 

22  40.6 

239  46.9 

356  47.2 

281   18.6 

16 

8  47.06 

1    • 

16 

22  39.9 

239   14.1 

356  48.3 

56     4.5 

17 

9  20.00     ! 

26 

22  39.2 

238  41.3 

356  49.4 

187  50.3 

18 

9  52.94 

Doc. 

6 

22  38.5 

238     8.5 

356  50.5 

319  36.1 

19 
20 

10  25.88 
10  58.82     ! 

1 

16 

22  37.8 

237  35.H 

356  51.6 

91  22.0 

21 

II   31.76 

1 

26 

22  37.1 

237     2.9 

356  52.7 

223     7.8 

22 

12     4.70     1 

1 

1 

36 

22  36.4 

236  30.0 

• 

356  53.8 

354  53.6 

23 

12  37.64     1 

j 
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TABLE 

FOR  THE  LIBRATION  OF  THE  MOON. 

i 

Argument,  (i^— A)  or  (fl— A 

-180O). 

i 

ft-;*. 

aA 

I 

B 

8  0.0 

180 

a-  A 

aA 

1 

a 

56 

B 

s 

0.0 

39 

46^ 

o:6 

f  3!9 

13l 

1 

0.0 

39 

0  1.6 

179 

47 

06 

57 

1  4.9 

133 

2 

0.0 

39 

0  3.1 

178 

48 

0.6 

58 

1  6.0 

132 

3 

0.1 

39 

0  4.7 

177 

49 

0.6 

59 

1  7.0 

131 

4 

0.1 

39 

0  6.2 

176 

50 

0.6 

60 

1  8.0 

KIO 

5 

0.1 

39 

0  7.7 

175 

51 

0.6 

62 

1  9.0 

129 

6 

0.2 

39 

0  9.3 

174 

52 

0.6 

63 

1  10.0 

128 

7 

0.2 

39 

0  10.8 

173 

53 

0.5 

64 

1  10.9 

127 

8 

0.2 

39 

0  12.4 

172 

54 

0.5 

66 

1  11.8 

126 

9 

0.2 

39 

0  13.9 

171 

55 

0.5 

67 

1  12.7 

125 

JO 

0.2 

39 

0  15.4 

170 

56 

0.5 

69 

1  13.6 

124 

11 

0.3 

39 

0  16.9 

169 

57 

0.5 

71 

1  14.5 

123 

12 

0.3 

40 

0  18.5 

168 

58 

0.5 

73 

1  15.3 

122 

13 

0.3 

40 

0  20.0 

167 

59 

0.5 

75 

1  16.1 

121 

14 

0.3 

40 

0  21.5 

166 

60 

0.5 

77 

1  169 

120 

15 

0.3 

40 

0  23.0 

165 

61 

0.5 

80 

1  17.6 

119 

16 

0.3 

40 

0  24.5 

164 

62 

0.5 

83 

1  18.4 

118 

17 

0.3 

40 

0  26.0 

163 

63 

0.5 

86 

1  19.1 

117 

IB 

0.3 

41 

0  27.4 

162 

64 

0.5 

89 

.1  19.8 

116 

19 

0.4 

41 

0  28.9 

161 

65 

0.4 

92 

1  20.4 

115 

ao 

0.4 

41 

0  30.4 

160 

66 

0.4 

95' 

1  21.1 

114 

21 

0.4 

41 

0  31.8 

159 

67 

0.4 

99 

1  21.7 

113 

22 

0.4 

42 

0  33.2 

158 

68 

0.4 

103 

1  22.3 

112 

23 

0.4 

42 

0  34.7 

157 

69 

0.4 

108 

1  22.9 

111 

24 

0.4 

42 

0  36.1 

156 

70 

0.4 

113 

I  23.4 

110 

25 

0.4 

43 

0  37.5 

155 

71 

0.4 

119 

1  23.9 

109 

26 

0.5 

43 

0  38.9 

154 

72 

0.4 

125 

1  24.4 

108 

27 

0.5 

43 

0  40.3 

153 

73 

0.4 

132 

1  24.9 

107 

28 

0.5 

44 

0  41.7 

152 

74 

0.3 

141 

1  25.3 

106 

29 

0.5 

44 

0  43.1 

151 

75 

0.3 

150 

1  25.7 

105 

30 

0.5 

45 

0  44.4 

150 

76 

0.3 

160 

1  26.1 

104 

31 

0.5 

45 

0  45.7 

149 

77 

0.3  1   172 

1  26.5 

103 

32 

0.5 

46 

0  47.0 

148 

78 

0.2  !   186 

1  26.8 

102 

33 

0.5 

46 

0  48.4 

147 

79 

0.2     202 

1  27.1 

101 

34 

05 

47 

0  49.7 

146 

80 

0.2  '   222 

1  27.4 

100 

35 

0.5 

47 

0  51.0 

145 

HI 

0.2     247 

1  27.7 

9<) 

:« 

0.5 

48 

0  52.2 

144 

82 

0.2     278 

1  27.9 

98 

37 

0.5 

48 

0  53.4 

143 

83 

0.1  1   318 

1  28.1 

97 

;   -^ 

0.6 

49 

0  54.7 

142 

84 

0.1     370 

1  28.3 

96 

39 

0.6 

50 

0  55.9 

141 

85 

0.1     440 

1  28.5 

95 

40 

0.6 

50 

0  57.1 

140 

86 

O.I     555 

1  28.6 

94 

41 

0.6 

51 

0  58.3 

139 

87 

0.1     740 

1  28.7 

93 

42 

06 

52 

0  59.4 

138 

88 

0.0    1110 

1  28.7 

92 

43 

0.6 

53 

1  0.6 

137 

89 

0.0    2220 

1  28.8 

91 

44 

0.6 

54 

1   1.7 

136 

90 

0.0     00 

I  28.8 

90 

45 

0.6 

55 

1  2.8 

135 

AA 

1 
a 

B 

ft-?^ 

"     4 

B 

ft-^ 

AXh 

as  the  sign  of  tan  ( / 

L-ft) 

a  has  the  sign  of  cos  ( j 

\-^) 

B  has  the  sign  of  sin  ( j 

1-^) 
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OBLIQUITY,  PRECESSION,  ETC.,  1891. 


FOR  GREENWICH  MEAN  NOON. 

Sate. 

Apparent 
ObUqnity 

of  the 
Ecliptic. 
(Hahbex.) 

23  27  14'.'46 

Equation  of  Eqninoxoa 

Precession 

of 
Equinoxes 

in 
Longitude. 

TlieSun*s 

Mean 
Longitude 
of  Koon's 
Aacending 

Node. 

In  Lon^^itudo. 

-  16.05 

In  n.  A. 

-  o'!982 

Aberration. 

Hor.  Par. 

Jan.        0 

aoo 

-  2d.'80 

9!oo 

73  14!4 

10 

14.63 

15.61 

0.955 

1.38 

20.79 

9.00 

72  42.7 

20 

14.84 

15.29 

0.935 

2.75 

20.77 

8.99 

72  10.9 

30 

15.09 

15.10 

0.923 

4.13 

20.74 

8.98 

71  39.1 

Feb.       9 

15.35 

15.05 

0.920 

5.50 

20.71 

8.96 

71     7.3  ; 

19 

23  27  15.59 

-  15.15 

-  0.926 

6.88 

-  20.67 

8.94 

70  35.6  ! 

March     I 

15.80 

15.37 

0.940 

8.26 

20.63 

8.92 

70     3.8  ! 

11 

15.96 

15.69 

0.960 

9.63 

20.57 

8.90 

69  32.0  . 

21 

16.05 

16.05 

0.982 

11.01 

20.51 

8.87 

69     0.3 

31 

16.08 

16.40 

1.003 

12.38 

20.45 

8.85 

68  28.5  ; 

April    10 

23  27  16.05 

-  16.70 

-  1.021 

13.76 

-  20.39 

8.82 

67  56.7 

20 

15.98 

16.90 

1.034 

15.14 

20.34 

8.80 

67  24.9 

30 

15.87 

16.98 

1.038 

16.51 

20.29 

8.78 

66  53.2 

May      10 

15.75 

16.93 

1.035 

17.89 

20.24 

8.76 

66  21.4  1 

1              20 

1564 

16.74 

1.024 

19.26 

20.19 

8.74 

65  49.6 

30 

23  27  15.56 

-  16.41 

-  1.004 

20.64 

-.20.16 

8.72 

65  17.9 

June       9 

15.53 

15.99 

0.978 

22.02 

20.13 

8.71 

64  46.1 

19 

15.55 

15.52 

0.949 

23.39 

20.11 

8.71 

64  14.3 

29 

15.64 

15.04 

0.920 

24.77 

20.11 

8.70 

63  42.5 

July        9 

15.78 

14.60 

0.893 

26.11 

20.10 

8.70 

63  10.8 

19 

23  27  15.96 

-  14.22 

-  0.870 

27.52 

-  20.12 

8.71 

62  39.0 

29 

16.17 

13.96 

0.854 

28.90 

20.14 

8.72 

62    7.2 

Aug.      8 

r6.41 

13.82 

0.845 

30.27 

20.17 

8.73 

61  35.5 

18 

16.65 

13.81 

0.845 

31.65 

20.20 

8.75 

61     3.7 

28 

16.87 

13.94 

0.853 

33.02 

20.24 

8.77 

60  3]. 9 

Sept.      7 

23  27  17.04 

-  14.18 

-  0.867 

34.40 

-  20.29 

8.79 

60    0.1 

17 

17.16 

14.48 

0.886 

35.78 

20.35 

8.81 

59  28.4 

27 

17.23 

14.83 

0.907 

37.15 

20.41 

8.83 

58  56.6 

Oct.        7 

17.23 

15.15 

0.926 

38.53 

20.47 

8.86 

58  24.8 

17 

17.17 

15.41 

0.942 

39.90 

20.53 

8.88 

57  53.0 

27 

23  27  17.07 

-  15.56 

-  0.951 

41.28 

-  20.59 

8.91 

57  21.3 

Nov.       6 

16.94 

15.55 

0.951 

42.66 

20.64 

8.93 

56  49.5 

16 

16.82 

15.39 

0.941 

44.03 

20.69 

8.95 

56  17.7 

26 

16.72 

15.10 

0.923 

45.41 

20.73 

8.97 

55  46.0 

Dec.       6 

16.65 

14.69 

0.898 

46.78 

20.76 

8.98 

53  14.2 

16 

23  27  16.64 

-  14.19 

-  0.868 

48.16 

-  20.78 

8.99 

54  42.4 

26 

16.69 

13.65 

0.835 

49.54 

20.79 

9.00 

54  10.6 

36 

23  27  16.81 

-  13.14 

-  0.804 
(  Hansen  ). 

50.91 

-  20.79 

9.00 

53  38.9 

Mean  Obli 

quity,  181)1.0,    23°27M2^^3 

Mean  Obli 

quity,  1801.0,    23°27'ir'.94 

(  Peters  ). 

DaUy  Motion 

Prpopflsion 

for  1891        

.    .    50".2( 

317          log  1.70124 
376          log  9.13861] 

of  n 

— 3M773 

Precession 

in  n  Solar  Day     .... 

.   .    o^.i: 

in  a.  Sidereal  Dav 

.    .      0".!. 

]72          log  9.13744 

48            log  0.94685 

Sun's  Meai 

1  Equatorial  Horizontal  Paral 

lax .      8''.8 
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280        FORMULA  FOR  STAR  REDUCTIONS,  1891. 


FORMULA  FOR  THE  REDUCTIOX  OF  THE  POSITIONS  OF  THE  FIXED  STARS,  USING 
THE  NOTATION  OF  BESSEI..  AND  THE  CONSTANTS  OF  PETERS  AND  STRUVE. 

NOTATION. 
r,  the  time,  reckoned  in  units  of  one  year,  from  the  beginning  of  the  Hesseiian  fictitious  year, 
(1890,  December  30<».022  =  1891,  January  0«».0-0d.078,  Wushington  mean  time), 
a«»,  (5o,  the  star*B  mean  rigiit  ascension  and  declination  at  the  beginning  of  the  fictitious  year, 
Gc,  (I,    the  star's  apparent  right  ascension  and  declination  at  the  time  r, 
/'«  u\  the  annual  proper  motion  in  right  ascension  and  declination, 
0,  the  suMK  true  longitude, 

^,  the  longitude  of  the  moon's  ascending  node, 
u,  the  obliquity  of  tiie  ecliptic, 
r,  the  longitude  of  the  sun's  perigee, 
r^  the  longitude  of  the  moon's  perigee, 
([  ,  the  moon'«  mean  longitude 

liESSELIAN  STAR'NDMhEES. 

A  =  T  —  0.34241)  sin  Q  —  0.00011  sin  (3  ©  —  r) 

+  0.00410  sin  2  ^  —  0.00005  sin  2  (0  —  fl) 

—  0.02521  sin  2  0  -f  0.00010  sin  2  (0  —  r' ) 
-f  0.00293  sin  (0  -f-  82^  4')  -f  0.00009  sin  (2  T'  —  ft  ) 
4-  0.00025  sin  (2  0  —  a)  "f  0.00005  cos  V 

—  0.00405.  sin  2  ^  +  0.00004  sin  2  r' 
+  0.00135  sin   (([    —  1") 

B  =  —  9'.'2239  cos  U  —  0.0027  cos  (3  0  —  T) 

-f-  0.0805  cos  2  Q  +  0.0067  cos  ( 2  0  —  ft  ) 

—  0.5506  cos  2  0  -f  0.0024  cos  (2  r'  —  fl) 

—  0.0092  cos  (0  -f-  2H|o  3')  —  0.0023  sin  T' 

—  0.0886  cos  2  d  +  0.0008  cog  2  r 

C  =  —  2d!4451  cos  u  cos  0 

D  =  —  20.4451  sin  0 

E  =  _     0.0461   sin  Q   +  0".00I4  sin  2  Q,  —  0''.0033  sin  2  0 

Besskl*s  Star -Constants, 
a  =  3".07255  +  l''.33(>ii7  sin  a^  tan  rlo  =  precession  in  right  ascension 
b  =  ^^g^  cos  tto  tan  do 
c  =  i*^  cos  Oo  sec  Jo 
ti  =  tV  sin  Oo  sec  do 

a'  =  20".0529  cos  a^  =  precession  in  declination 

b'  =  —  sin  tto 

rJ  =  tan  u  cos  Jo  —  jsi"  <*o  «>"  <^o 

il'  =  cos  tto  sin  Jo 

Reduction  to  Apparent  Position. 
a  =  «o  +  r/i    -f  Ja    -j-  Bb    -f-  Cc    -{-  Dd  +  ,^  E  (in  time) 

J  =  j^  -f-  r,i'  +  Aa'  +  Bbf  +  Cd  +  D d'  (in  arc) 

INDEPENDENT  STAB-NUMBERS. 

f  =  46".0882  A  4-  ^  (in  arc)  =  3-.07255  A  -{-  -^^  E  (in  time) 
g  am   G  =  B  h  sin  H  =  C  •   =  r 

ff  cos  G  =  20".0.-.21)  A  h  con  H  =  D  *  O  tan  u; 

Reduction  to  Apparent  Position. 
a  =  ao  +  f  -\-  Tfi  -\-  iK  g  sin  (G  -f-«o)  tan  Jo  +  ^  h  sin  {H+a^)  sec  J„  (in  time) 

t\  =  Jo  4-  ^ ,"'  -f  ?  <'o«  ( G  -|-  a.,)  -f-  h  cos  (//-f-  otu)  sin  Jo  4-  i  cos  Jo  (in  arc) 

NoTKs. — (1)  The  independent  star-numbers  are  more  convenient,  when  only  one  or  two  apparent 
positions  of  a  star  are  required,  or  wlien  Bessel's  star-constants  are  not  known  with 
sufficient  accuracy.     Otherwise,  the  Besselian  star-numbers  are  more  convenient. 
(2)   In  using  the  star-constants  of  the   British  Association  Catalogue^  «,  A,  c,  rf,  o',  //,  c\  rf', 
must  be  changed  to  c,  rf,  «,  6,  — c',  — rf',  — a\  — h\  respectively. 
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FOR  WASHINGTON 

MEAN 

MIDNIGHT. 

Solar  Day. 
(Sid.  Honr.) 

Jan.       0 

Log  A. 
-9.496C 

Lor  n. 
-0.3016 

Log  f '. 
-0.5362 

Log  I). 
+1.3032 

Solar  Day. 
(Sid.  Hoar.) 

Feb.     15 

Log  A. 
-9.2321 

Log  B. 

Log  C. 

L<«  D, 

-0.5188 

-1.1981 

+1.0434 

1 

9.4944 

0..1656 

0.5757 

1.3017 

16 

9.2230 

0.5178 

1.2029 

1.0313 

Q 

9.4020 

0.3661 

0.6119 

1.3000 

17 

9.2126 

0.5184 

1.2075 

1.0187 

:\ 

9.4889 

0.3643 

0.6451 

1.2982 

18 

9.2014 

0.5213 

1.2120 

1.0055 

4 

9.1847 

0.3604 

0.6757 

1.2963 

19 

9.1904 

0.5266 

1.2163 

0.9918 

h       ^ 

-9.4793 

-0.3562 

-0.7043 

+  1.2942 

i2o!o)20 

-9.1809  ^ 

-0.5336 

-4 .2  i()4 

+0.9774 

(».0)    0 

9.4725 

0.3533 

0.7310 

1.2921 

21 

9.1735 

0.5415 

1.2243 

0.9624 

i 

9.4647 

0.3330 

0.7559 

1.2899 

22 

9.16^6 

0.5493 

1.2280 

0.9468 

8 

9.4563 

0.3r>G2 

0.7794 

1 .2S74 

23 

9.1661 

0.5560 

1.2316 

0.9.306 

9 

9.4479 

0.3629 

0.8016 

1.2846 

24 

9.1652 

0.5607 

1.2350 

0.9  i:W 

10 

-9.4399 

-0.3725 

-0.8225 

+1.2815 

25 

-9.1651 

-0.5633 

-1.2383 

+0.8960 

11 

9.4332 

0.3834 

0.8425 

1.2783 

26 

9.1638 

0.5636 

1.2414 

0.8772 

12 

9.4275 

0.3943 

0.8615 

1.2750 

27 

9.1609 

0..5623 

1.2443 

0.8574 

i:i 

9.4232 

0.4037 

0.8795 

1.2716 

28 

9.15.'i6 

0.5000 

1.2471 

0.8367 

II 

9.4190 

0.4106 

0.8965 

1.2682 

Mar.      1 

9.1473 

0.5578 

1.2497 

0.8150 

15 

-9.4164 

-0.4145 

-0.9196 

+  1.2648 

2 

-9.1364 

-0.5565 

-1.2,521 

+0.7918 

\i\ 

9.4132 

0.4155 

0.9281 

1.2612 

3 

9.1235 

0.5570 

1.2544 

0.7671 

17 

9.4091 

0.4142 

0.9430 

1.2573 

4 

9.II0I 

0.5597 

1.2566 

0.7408 

18 

9.4037 

0.4116 

0.9573 

1.2531 

5 

9.0969 

0..%43 

1.2587 

0.7127 

1              '-^ 

9.3970 

0.4092 

0.9710 

1.2486 

6 

9.0854 

0.5703 

1.2607 

0.6826 

I.     ^ 

-9.3890 

-0.4084 

-0.9842 

+1.2439 

h       7 

-9.0763 

-0.,5769 

-1.2626 

+0.6501 

(8.0)^1 

9.3802 

0.4102 

0.9969 

1.2390 

<ll.O)    8 

9.0701 

0.5831 

1.2643 

0.6148 

22 

9.3711 

0.4151 

1.0091 

1.2340 

9 

9.0665 

0.5879 

1.2658 

0.5763 

2:i 

9.3026 

0.4228 

1.0208 

1.2289 

10 

9.0644 

0.5908 

1.2(571 

0.5339 

Q4 

9.3551 

0.4326 

1.0319 

1.22.37 

11 

9.0622 

0.5917 

1.2682 

0.4868 

05 

-9.3491 

-0.4432 

-1.0425 

+  1.2184 

12 

-9.0593 

-0.5905 

-1.2692 

+0.4338 

26 

9.3448 

0.4532 

1.0528 

I.2I27 

13 

9.0542 

0.5880 

1.2701 

0.3731 

27 

9.3419 

0.4615 

1.0628 

1.2068 

.     14 

9.0462 

0.5848 

1.2709 

0..3030 

28 

9.3398 

0.4673 

1.0725 

1.2007 

15 

9.0349 

0.5819 

1.2716 

0.2190 

29 

9.3379 

0.4704 

1.0819 

1.1943 

16 

9.0210 

0.5803 

1.2723 

0.1145 

30 

-9.3352 

-0.4710 

-1.0909 

+  1.1877 

17 

-9.0054 

-0.5804 

-1.2728 

+9.9763 

31 

9.3313 

0.4698 

1.0996 

1.1808 

18 

8.9894 

0.5826 

1.2731 

5.7718 

Feb.       I 

9.3255 

0.4679 

1.1080 

1.1737 

19 

8.97.50 

0.5866 

1.27.32 

+9.3775 

2 

9.3179 

0.4665 

1.1161 

1.1664 

20 

8  9636 

0.5916 

1.2732 

-9.0613 

3 

9.3087 

0.4668 

1.1239 

1.1589 

21 

8.9559 

0.5969 

1.2730 

9.6715 

1.       4 

-9.2984 

-0.4696 

-1.1313 

+  1.1511 

h     ^^ 

-6.9521 

-0.6015 

-1.2727 

-9.9155 

(9.0)    5 

9.2878 

0.4750 

1.1385 

1.1430 

(13.0)  23 

8.9513 

0.6046 

1.2723 

0.0704 

0 

9.2777 

0.4827 

1.1455 

1.1346 

24 

8.9519 

0.6058 

1.2718 

0.1843 

7 

9.2690 

0.4918 

1.1522 

1.1259 

25 

8.9520 

0.6049 

1.2712 

0.2743 

8 

9.2620 

0.5011 

1.1587 

1.1168 

26 

8.9496 

0.6023 

1.2705 

0.3487 

9 

-9.2570 

-0.5095 

-1.1650 

+  1.1074 

27 

-8.9435 

-0.5985 

-1.2697 

-0.4120 

10 

9.2534 

0.5162 

1.I7II 

1.0975 

28 

8.9328 

0.5945 

1.2687 

0.4671 

11 

9.2508 

0.5205 

1.1769 

1.0873 

29 

8.9172 

0.5910 

1.2676 

0.5158 

12 

9.2481 

0.5224 

1.1825 

1.0768 

30 

8.8973 

0.5889 

1.2662 

0.5595 

13 

9.2445 

0.5222 

1.1879 

1.0660 

31 

8.8748- 

0.5888 

1.2647 

0.5991 

U 

-9.2393 

-0.5207 

-LI93I 

+  1.0550 

Apr.       1 

-8.a5l2 

-0.5906 

-1.2631 

-0.6352 

15 

-9.2321 

-0.5188 

-1.1981 

+  1.0434 

2 

-8.8292 

-0.5940 

-1.2614 

-0.6684 

K  =  - 

-  0."04 
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FOE  WASHINGTON  MEAN  MIDNIGHT. 

Solar  Day. 
(Sid.  Hoar.) 

Log  A. 

Lo«  B, 

Log  C. 

Log  D. 

Solar  Day. 
(Sid.  Hour.) 

Log  A, 

Log  B. 

Log  C. 

Log  D. 

Apr.       1 

-8.8512 

-0.5906 

-1.2631 

-0.6352 

May     17 

+8.6667 

-0.5670 

-1.0098 

-1.2340 

2 

8.8292 

0.5940 

1.2614 

0.6684 

18 

8.6763 

0.5658 

0.9984 

1.2387 

3 

8.8108 

0.5982 

1.2596 

0.6990 

19 

8.6881 

0.5626 

0.9865 

1.2432 

4 

8.7976 

0.6024 

1.2577 

0.7276 

20 

8.7055 

0.5576 

0.9742 

1.2474 

5 

8.7883 

0.0056 

1.2557 

0.7543 

21 

8.7287 

•  0.5518 

0.9613 

1.2515 

h       6 

-8.7829 

-0.6072 

-1.2536 

-0.7792 

h     ^ 

+8.7579 

-0.5460 

-0.9479 

-1.2555 

(I3.0)    7 

8.7787 

0.6068 

1.2513 

0.8027 

(1«.0)23 

8.7910 

0.5415 

0.9340 

1.2593 

8 

8.7729 

0.6044 

1.2488 

0.8248 

24 

8.8254 

0.5388 

0.9196 

1.2630 

9 

8.7633 

0.6005 

1.2461 

0.8458 

25 

8.8582 

0.5385 

0.9048 

1.2666 

10 

8.7479 

0.5956 

1.2432 

0.8656 

26 

8.8879 

0.5405 

0.8892 

1.2700 

11 

-8.7253 

-0.5908 

-1.2402 

-0.8844 

27 

+8.9130 

-0.5440 

-0.8728 

-1.2733 

12 

8.6956 

0.5869 

1.2371 

0.9023 

28 

8.9329 

0.5483 

0.8556 

1.2764 

i:) 

8.6598 

0.5846 

1.2339 

0.9194 

29 

8.9470 

0.5523 

0.8376 

1.2793 

14 

8.6199 

0.5843 

1.2305 

0.9358 

30 

8.9590 

0.5550 

0.8187 

1.2820 

15 

8.5791 

0.5a59 

1.2270 

0.9514 

31 

8.9691 

0.5,'i58 

0.7987 

1.2846 

1              10 

-8.r>429 

-0.5890 

-1.2234 

-0.9664 

June      I 

+8.9782 

-0.5545 

-0.7776 

-1.2871 

17 

8.5139 

0.5926 

1.2193 

0.9807 

2 

8.9886 

0.5511 

0.7554 

1.2895 

18 

8.4945 

0.5959 

1.2156 

O.J)944 

3 

9.0010 

0.5464 

0.7321 

1.29(8 

19 

8.4842 

0.5981 

1.2114 

1.0075 

4 

9.0167 

0.5410 

0.7074 

1.2939 

20 

8.4795 

0.5981 

1.2070 

1.0200 

5 

9.0352 

0.5.362 

0.6808 

1.2959 

h      '^> 

-8.4742 

-0.5907 

-1.2024 

-1.0321 

h        ^» 

+9.0550 

-0.5329 

-0.6524 

-1.2977 

(I4.0)22 

8.4627 

0.5930 

1.1977 

1.0438 

(iy.o)  7 

9.0750 

0.5319 

0.6219 

1.2994 

23 

8.4406 

0.5880 

1.1929 

1.0551 

8 

9.0937 

0.5332 

0.5890 

1.3010 

24 

8.4016 

0.5824 

1.1880 

1.06G0 

9 

9.1103 

0.5366 

0.5534 

1.3025 

25 

8.3408 

0.5771 

1.1829 

1.07G4 

10 

9.1239 

0.5415 

0.5143 

1.3038 

26 

-8.2521 

-0.5730 

-1.1776 

-  1 .0801 

11 

+9.1343 

-0.5467 

-0.4713 

-1.3050 

27 

8.1277 

0.5709 

1.1720 

1.09G1 

12 

9.1419 

0.5512 

0.4234 

1.3061 

28 

7.9474 

0.5709 

1.1662 

1.1055 

13 

9.1474 

0.5542 

0.3693 

1.3071 

29 

7.6599 

0.5727 

1.1602 

1.1146 

14 

9.1520 

0.5552 

0.3076 

1.3080 

30 

-6.9731 

0.5758 

1.1540 

1.1234 

15 

9.1570 

0.5540 

0.2354 

1.3087 

May      I 

^-7.2923 

-0.5792 

-1.1476 

-1.1319 

16 

+9.1035 

-0.5511 

-0.1486 

-1.3093 

2 

7.6117 

0.5820 

1.1410 

1.1401 

17 

9.1722 

0.5470 

0.0397 

1.3098 

3 

7.7497 

0.5833 

1.1342 

1.1480 

18 

9.1830 

0.5427 

9.8942 

1.3102 

4 

7.8395 

0.5827 

1.1271 

1.1550 

19 

9.1960 

0.5393 

9.6734 

1.3105 

5 

7.9170 

0.5799 

1.1198 

1.1629 

20 

9.2104 

0.5378 

-9.2004 

1.3106 

h      c 

+8.0021 

-0.5754 

-1.1123 

-1.1699 

h     8> 

+9.2250 

-0.5:J85 

+9.1820 

-I.3I06 

(15.0)    7 

8.0983 

0.5697 

1.1045 

1.1767 

(18.0)  22 

9.2390 

0.5416 

9.6672 

1.3105 

8 

8.2001 

0.5637 

1.0964 

1.1833 

23 

9.2515 

0..'>465 

9.8904 

1.3102 

9 

8.2987 

0.5585 

1.0880 

i.ia)8 

24 

9.2619 

0.5524 

0.0369 

1.3098 

10 

8.3886 

0.5548 

1.0793 

1.19G1 

25 

9.2702 

0.5.584 

0.1461 

1.3093 

11 

+8.4657 

-0.5533 

-1.0703 

-1.2021 

26 

+9.2767 

-0.5(i34 

+0.2332 

-1.3087 

12 

8.5289 

0.5540 

1.0610 

1.2079 

27 

9.2821 

0.5667 

0.3057 

1.3080 

13 

8.5781 

0.5565 

1.0514 

1.2135 

28 

9.2866 

0.5678 

0.3676 

1.3072 

14 

8.6140 

0.5600 

1.0415 

1.2189 

29 

9.2917 

0.5071 

0.4218 

1.3062 

15 

8.6390 

0.5635 

1.0314 

1.2241 

30 

9.2979 

0.5648 

0.4697 

1.3051 

16 

+8.6554 

-0.5661 

-1.0208 

-1.2291 

July      1 

+9.3055 

-0.5616 

+0.5128 

-1.3039 

17 

+8.6667 

-0.5670 

-1.0098 

-1.2340 

E  =  - 

2 

-  0".04 

+9.3146 

-0.5587 

+0.5519 

-1.3026 
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FOR  WASHINGTON 

MEAN 

MIDNIGHT. 

Solar  Day. 
(Sid.  Hour.) 

Log  A. 

Log  B. 

Log  C, 

LcgJD. 

Solar  Day. 
(Sid.  Hour.) 

Log^. 

Log  B. 

Log  C, 

LogD. 

Jaly   ] 

+9.3055 

-0.5616 

+0.5128 

-1.3039 

Ang.  16 

+9.5476 

-0.6640 

+1.1813 

-1.0797 

2 

9.3146 

0.5587 

0.5519 

1.3026 

17 

9,5522 

0.6696 

1.1864 

1.0695 

3 

9.3250 

0.5569 

0.5877 

1.3012 

18 

9.5558 

0.6756 

1.1913 

1.0591 

4 

9.3358 

0.5571 

0.6206 

1.2996 

19 

9.5583 

0.6813 

1.1961 

1.0483 

5 

9.3461 

0.5595 

0.651 1 

1.2979 

20 

9.5601 

0.6859 

1.2008 

1.0370 

h   6 

+9.3559 

-0.5640 

+0.6794 

-1.2960 

1.  21 

+9.5613 

-0.6H88 

+  1.2053 

-1.0252 

(19.0)  7 

9.3612 

0.5701 

0.7060 

1.2940 

(99.0)  82 

9.5624 

0.6901 

1.8097 

1.0188 

S 

9.3705 

0.5767 

0.7309 

1.2919 

23 

9.5639 

0.69C0 

1.2140 

0.9999 

9 

9.3752 

0.5830 

0.7543 

1.2897 

24 

9.5660 

0.6888 

1.2181 

0.9864 

10 

9.3786 

0.5881 

0.7765 

1.2874 

25 

9.5690 

0.6872 

1.2220 

0.9723 

M 

+9.3811 

-0.5914 

+0.7974 

-1.2849 

26 

+9.5730 

-0.6860 

+1.2257 

-0.9570 

13 

9.3836 

0.5927 

0.8173 

1.2823 

27 

9.5775 

0.6857 

1.2292 

0.9422 

13 

9.3867 

0.5921 

0.8361 

1.2795 

28 

9.5822 

0.6870 

1.2324 

0.9262 

14 

9.3910 

0.5903 

0.8540 

1.2766 

29 

9.5867 

0.6898 

1.2355 

0.9099 

15 

9.3967 

0.5880 

0.871 1 

1.27:^6 

30 

9.5906 

0.6941 

1.2385 

0.8932 

IG 

+9.4038 

-0.5863 

+0.8875 

-1.2704 

31 

+9.5937 

-0.6991 

+1.2415 

-0.8752 

17 

9.4119 

0.5859 

0.9032 

1.2670 

Sept.   1 

9.5957 

0.7043 

1.2444 

0.8562 

18 

9.4207 

0.5876 

0.9183 

1.2635 

2 

9.5968 

0.7089 

1.2472 

0.8362 

19 

9.429! 

0.5913 

0.9327 

1.2598 

3 

9.5971 

0.7123 

1.2498 

0.8150 

20 

9.4369 

0.5968 

0.9465 

1.2560 

4 

9.5973 

0.7142 

1.2522 

0.7926 

21 

+9.4437 

-0,6034 

+0.9598 

-1.2521 

h   5 

+9.5975 

-0.7144 

+1.2545 

-0.7687 

1.  2-2, 

9.4488 

0.6102 

0.9726 

1.2480 

(93.0)  6 

9.5981 

0.71.34 

1.2566 

0.7434 

(MM)  23 

9.4528 

0.6163 

0.9849 

1.2437 

7 

9.5996 

0.7115 

1.2586 

0.7164 

24 

9.4557 

0.6211 

0.9967 

1.2393 

8 

9.6021 

0.7095 

1.2604 

0.6874 

25 

9.4583 

0.6240 

1.0081 

1.2347 

9 

9.6054 

0.7080 

1.2621 

0.6562 

26 

+9.4609 

-0.6250 

+1.0191 

-1.2299 

10 

+9.6094 

-0.7077 

+  1.2637 

-0.6224 

27 

9.4640 

0.6245 

1.0297 

1.2249 

11 

9.6134 

0.7088 

1.2652 

0.5655 

28 

9.4682 

0.6231 

1.0309 

1.2198 

12 

9.6176 

0.7114 

1.2666 

0.5451 

29 

9.4735 

0.6216 

1.0498 

1.2145 

13 

9.6211 

0.7151 

1.2678 

0.5005 

30 

9.4796 

0.6207 

1.0594 

1.2090 

14 

9.6238 

0.7194 

1.2689 

0.4504 

31 

+9.4863 

-0.0214 

+  1.0687 

-1.2033 

15 

+9.6258 

-0.7236 

+1.2699 

-0.3937 

Ang.   1 

9.4931 

0.6239 

1.0777 

1.1974 

16 

9.6270 

0.7271 

1.2708 

0.3283 

2 

9.4994 

0.6282 

1.0864 

1.1913 

17 

9.6277 

0.7293 

1.2715 

0.2510 

3 

9.5049 

0.6340 

1.0948 

1.1849 

18 

9.6282 

0.7299 

1.2721 

0.1568 

4 

9.5091 

0.6405 

1.1029 

1.1783 

19 

9.6289 

0.7291 

1.2725 

0.0360 

5 

+9.5121 

-0.6468 

+  1.II07 

-1.1715 

h  20 

+9.6302 

-0.7271 

+  1.2728 

-9.8678 

h   « 

9.5139 

0.6523 

1.1182 

1.1645 

(0.0)  21 

9.6322 

0.7245 

1.2730 

9.5910 

(«I.O)  7 

9.5149 

0.6561 

1.1254 

1.1573 

22 

9.63,50 

0.7219 

1.2731 

-8.6075 

8 

9.51.59 

0.6587 

1.1322 

1.1500 

23 

9.6385 

0.7201 

1.2730 

+9.4894 

9 

9.5172 

0.6593 

1.1388 

1.1423 

24 

9.6423 

0.7195 

1.2728 

9.8187 

10 

+9.5191 

-0.6585 

+  1.1453 

-1.1343 

25 

+9.6461 

-0.7203 

+  1.2785 

+0.0038 

11 

9.5220 

0.6571 

1.1517 

1.1260 

26 

9.6494 

0.7227 

1.2721 

0.1330 

12 

9.5262 

0.6559 

1.1580 

1.1174 

27 

9.6522 

0.7259 

1.2716 

0.2323 

13 

9.5312 

0.6556 

1.1642 

1.1085 

28 

9.6541 

0.7294 

1.2710 

0.3132 

14 

9.5368 

0.6568 

1.1702 

1.0992 

29 

9.6551 

0.7327 

1.2702 

0.3812 

15 

+9.5425 

-0.6596 

+  1.1759 

-1.0896 

30 

+9.6555 

-0.7350 

+1.2692 

+0.4398 

16 

+9.5176 

-0.6640 

+  1.I8I3 

-1.0797 

Oct.   I 

+9.6555 

-0.7359 

+1.2681 

+0.4916 

E  =  - 

-  O."04 
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FOR 

WASHINGTON 

MEAN 

MIDNIGHT. 

1  Solar  Day. 
(Sirt.  Hour.) 

+9.0555 

Lo-  /;. 

Log  C. 

Log  D. 

Solar  Day. 
(Sid.  Hour.) 

Log  A, 

Log  B. 

Log  C. 

I.O-  IK 

-0.7359 

+1.2681 

+0.4916 

Nov.  16 

+9.7551 

-0.6910 

+1.0360 

+1.2218 

2 

9.6554 

0.7353 

1.2668 

0.5376 

17 

9.7589 

0.6879 

1.0251 

1.2271 

3 

9.6558 

0.7334 

1.2654 

0.5792 

18 

9.7628 

0.6864 

1.0137 

1.2322 

4 

9.6568 

0.7304 

1.2639 

0.6170 

19 

9.7665 

0.6864 

1.0018 

1.2371  1 

5 

9.6587 

0.7271 

1.2623 

0.6517 

20 

9.7699 

0.6879 

0.98D4 

l.'J419 

.   It   « 

+9.6614 

-0.7240 

+  1.2606 

+0.6837 

(M)  21 

+9.7727 

-0.6904 

+0.9766 

+  l.246ri 

(I.O)  7 

9.6647 

0.7219 

1.2587 

0.7134 

22 

9.7749 

0.6931 

0.9633 

1.2511 

8 

9.6684 

0.7211 

1.2567 

0.7411 

23 

9.7766 

0.6952 

0.0493 

1.2564  1 

9 

9.6721 

0.7218 

1.2545 

0.7671 

24 

9.7777 

0.6963 

0.9347 

1.2-94 

10 

9.6755 

0.7237 

1.2522 

0.7915 

25 

9.7787 

0.6958 

0.9195 

1.2632 

It 

+9.6782 

-0.7264 

+  1.2498 

+0.8144 

26 

+9.7797 

-0.6938 

+0.9037 

+  1.2668 

12 

9.6803 

0.7293 

1.2472 

0.8360 

27 

0.7811 

0.6905 

0.8873 

1.2703 

13 

9.6817 

0.7317 

1.2444 

0.8566 

28 

9.78:J2 

0.6863 

0.8699 

1.2736  ; 

14 

9.6826 

0.7329 

1.2415 

0.6762 

29 

9.7858 

0.6821 

0.0)15 

1.2768 

15 

9.6833 

0.7327 

l.2:)85 

0.8948 

30 

9.7892 

0.6786 

0.8321 

l.*:799 

16 

+9.6842 

-0.7310 

+  1.2353 

+0.9124 

Dec.   1 

+9.7927 

-0.6764 

+0.8117 

+  1.2829 

17 

9.6853 

0.7280 

1.2320 

0.9292 

2 

9.7965 

0.6758 

0.7902 

1.2857 

\S 

9.6872 

0.7243 

1.2285 

0.9452 

3 

9.8003 

0.6769 

0.7674 

1.2883 

10 

9  6898 

0.7205 

1.2248 

0.9606 

4 

9.8036 

0.6794 

0.7433 

1.2907 

20 

9.6930 

0.7171 

1.2209 

0.9754 

5 

9.8065 

0.6827 

0.7176 

1.2930 

h  -'« 

+9.6967 

-0.7146 

+1.2169 

+0.9897 

1.   « 

+9.8089 

-0.6859 

+0.6901 

+  1.2952 

(«.0)  22 

9.7005 

0.7137 

1.2127 

1.0034 

(5.0)  7 

9.8107 

0.6884 

0.6607 

1.2972 

23 

9.7040 

0.7144 

1.2083 

1.0165 

8 

9.8123 

0.6896 

0.6287 

•  1.2991 

24 

9.7070 

0.7162 

1.2037 

1.02!ll 

9 

9.8138 

0.6892 

0.5943 

1.3008 

25 

9.7094 

0.7186 

1.1990 

1.0412 

10 

9.8155 

0.6873 

0.5567 

1.3024 

26 

+9.7110 

-0.7210 

+  1.1941 

+  1.0528 

11 

+9.8175 

-0.6843 

+0.5154 

+  1.3038 

27 

9.7119 

0.7226 

1.1890 

1.0640 

12 

9.8201 

0.6807 

0.4695 

1.3051 

28 

9.7124 

0.7230 

1.1837 

1.0748 

13 

9.8231 

0.6772 

0.4181 

1.3062 

29 

9.7123 

0.7218 

1.1782 

1.0852 

14 

9.8265 

0.6749 

0.3595 

1.3072 

30 

9.7136 

0.7192 

1.1725 

1.0953 

15 

9.8302 

0.6740 

0.2916 

1.3081 

t     ^' 

+9.7147 

-0.7155 

+  1.1666 

+  1.1050 

16 

+9.8339 

-0.6748 

+0.2110 

+  1.3089 

'Nov.   1 

9.7166 

0.7111 

1.1604 

I.1J43 

17 

9.8372 

0.6772 

0.1116 

1.3095 

2 

9.7192 

0.7068 

1.1540 

1.1233 

18 

9.8402 

0.6808 

9.9824 

1.3100 

3 

9.7225 

0.7033 

1.1474 

1.1320 

19 

9.8425 

0.6850 

9.7973 

1.3104 

4 

9.7263 

0.7012 

1.1405 

1.1404 

20 

9.8443 

0.6888 

+9.4700 

1.3106 

(3.0)  6 

+9.7302 

-0.7006 

+  1.1334 

+  1.1486 

11  2» 

+9.8457 

-0.6917 

-8.5977 

+  1.3106  ; 

9.7338 

0.7015 

1.1261 

1.1565 

(«.0)22 

9.8467 

0.6931 

9.5717 

1.3105  1 

i 

9.7370 

0.7034 

1.1185 

1.1641 

23 

9.8478 

0.6930 

9.8490 

1.3103 

1      8 

9.7396 

0.7058 

1.1106 

1.1714 

24 

9.8492 

0.6915 

0.0169 

1.3099  \ 

i       J* 

9.7416 

0.7079 

1.1024 

1.1785 

25 

9.8509 

0.G891 

0.1376 

1.3094 

10 

+9.7430 

-0.7091 

+  1.0939 

+1.1854 

26 

+9.8531 

-0.6864 

-0.2317 

+  1.3088 

11 

9,7413 

0.7089 

1.0851 

1.1920 

27 

9.8559 

0.6842 

0.3090 

1.3080 

1      »•- 

9.7456 

0.7071 

1.0760 

1.1984 

28 

9.8590 

0.6832 

0.3745 

1.3071 

13 

9.7471 

0.7039 

1.0666 

1.2046 

29 

9.8024 

0.6836 

0.4313 

1.3061 

14 

9.7492 

0.6997 

1.0568 

1.2106 

30 

9.8657 

0.6858 

0.4813 

1.3049 

i     '•"> 

+9.7519 

-0.6952 

+  1.0466 

+  1.2163 

31 

+9.8688 

-0.6895 

-0.5261 

+  1..3035 

16 

+9.7551 

-0.6910 

+  1.0360 

+  1.2218 
E  =  - 

32 

■  0".04 

+9.8715 

-0.6941 

-0.5665 

+1.3020 
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FOR  WASHINGTON  MEAN  MIDNIGHT. 

Solar  Day. 
(Sid.  Hour.) 

T 

0.0016 

•   / 

.  G 

// 

^Rg, 

I^gA. 

i 

it 
-1.49 

-0.1732 

Tn  Arc. 
-M.'SO 

In  Time. 

In  Arc. 

In  Timo. 

In  Arc. 
3.'>o''l8 

In  Time. 

Jan.    0 

8 

-0.967 

O    / 

200  4 

ll   Ul 

13  20.3 

h  m 
23  21.2 

+0.8260 

+  1.30r»4 

1 

0.0043 

14.43 

0.962 

200  20 

13  21.3 

349  22 

23  17.5 

0.8245 

1.3092 

1.61 

0.2128 

2 

0.0071 

14.35 

0.957 

200  29 

13  21.9 

348  26 

23  13.7 

0.8226 

1.3090 

1.78 

0.2401 

3 

0.0098 

14.25 

0.950 

200  31 

13  22.1 

347  29 

23  9.9 

0.8196 

1.3087 

1.92 

0.28-22 

4 

0.0126 

14.11 

0.94 1 

200  32 

13  22.1 

:J46  32 

23  6.1 

0.8154 

1.3084 

2.06 

0.3129 

„   5 

0.0153 

-13.94 

-0.929 

200  35 

13  22.3 

345  35 

23  2.3 

+0.8101 

+  1.3081 

-2.20 

-0.3416 

(7.0)  G 

0.0180 

13.72 

0.915 

200  45 

13  2:V0 

344  38 

22  58.5 

0.8038 

1.3078 

2.34 

0.3682 

7 

0.0208 

13.48 

0.899 

201  5 

13  24.3 

343  41 

22  54.7 

0.7970 

1.3074 

2.48 

0.3933 

8 

0.0235 

13.22 

0.881 

201  36 

13  26.4 

342  44 

22  50.1) 

0.71)01 

1.3070 

2.62 

0.4167 

9 

0.0263 

12.97 

0.865 

202  18 

13  29.2 

341  47 

22  47.1 

0.7839 

1.3066 

2.75 

0.4.389 

10 

0.0290 

-12.73 

-0.849 

203  7 

13  32.5 

340  50 

22  43.3 

+0.7785 

+  1.3062 

-2.88 

-0.4599 

11 

0.0317 

12.53 

0.835 

203  58 

13  35.9 

339  53 

22  39.5 

0.7746 

1.3058 

3.02 

0.4799 

12 

0.0345 

12.37 

0.825 

204  48 

13  39.2 

338  56 

22  35.7 

0.7717 

1.3054 

3.16 

0.4989 

13 

0.0372 

12.25 

0.817 

205  29 

13  41.9 

337  58 

22  31.9 

0.7699 

1.3049 

3.29 

0.5169 

14 

0.0400 

12.15 

0.810 

206  2 

13  44.1 

337  1 

22  28.1 

0.768:1 

1.3044 

3.42 

0.5:J39 

15 

0.0427 

-12.05 

-0.803 

206  25 

13  45.7 

336  3 

22  24.2 

+0.7662 

+  1.3039 

-3.55 

-0.54S)9 

16 

0.0454 

11.97 

0.798 

200  37 

13  4G.5 

335  5 

22  20.3 

0.7641 

1.3034 

3.68 

0.5653 

17 

0.0482 

11.86 

0.791 

206  46 

13  47.1 

334  7 

22  16.5 

0.7605 

1.3029 

3.81 

0.5801 

18 

0.0509 

11.72 

0.781 

206  55 

13  47.7 

333  9 

22  12.6 

0.7557 

1.3024 

3.94 

0.5944 

19 

0.0537 

11.53 

0.769 

207  9 

13  48.6 

332  1 1 

22  8.7 

0.7499 

1.3019 

4.07 

0.6083 

h   ^ 

0.0564 

-11.33 

-0.755 

207  32 

13  50.1 

331  12 

22  4.8 

+0.7434 

+1.3013 

-4.19 

-0.6216 

(8.0)  21 

0.0591 

11.10 

0.740 

208  7 

13  52.5 

330  14 

22  0.9 

0.7369 

1.3007 

4.31 

0.6343 

22 

0.0618 

10.87 

0.725 

208  53 

13  55.5 

329  15 

21  57.0 

0.7310 

1.3001 

4.43 

0.6465 

23 

0.0646 

10.66 

0.711 

200  48 

13  59.2 

328  10 

21  53.1 

0.7264 

1.2995 

4.55 

0.6582 

24 

0.0673 

10.48 

0.699 

210  48 

14  3.2 

327  17 

21  49.1 

0.7233 

1.2989 

4.67 

0.6694 

25 

0.0700, 

-10.34 

-0.68J) 

211  46 

14  7.1 

326  18 

21  45.2 

+0.7218 

+  1.2983 

-4.79 

-0.6800 

26 

0.0727 

10.25 

0.683 

212  37 

14  10.5 

325  18 

21  41.2 

0.7215 

1.2977 

4.91 

0.690.3 

27 

0.0755 

10.17 

0.678 

213  18 

14  13.2 

324  19 

21  37.3 

0.7220 

1.2971 

5.02 

0.7003 

28 

0.0782 

10.12 

0.675 

213  47 

14  15.1 

323  19 

21  33.3 

0.7223 

1.2965 

5.13 

0.7100 

29 

0.0810 

10.07 

0.671 

214  5 

14  16.3 

322  20 

21  29.3 

0.7220 

1.2959 

5.24 

0.7194 

30 

0.0837 

-10.02 

-0.668 

214  17 

14  17.1 

321  20 

2125.3 

+0.7203 

+  1.2952 

-5.35 

-0.7284 

31 

0.0864 

9.93 

0.662 

214  27 

14  17.8 

320  20 

21  21.3 

0.7172 

1.2946 

5.46 

0.7371 

Fel>.    1 

0.0892 

9.79 

0.653 

214  41 

11  18.7 

319  19 

21  17.3 

0.7127 

1.2939 

5.56 

0.7455 

2 

0.0919 

9.62 

0.641 

215  4 

14  20.3 

318  19 

21  13.3 

0.7071 

1.2933 

5.67 

0.7536 

3 

0.0947 

9.42 

0.628 

215  40 

14  22.7 

317  18 

21  9.2 

0.7011 

1.2926 

5.77 

0.7613 

h   4 

0.0974 

-  9.20 

-0.613 

216  29 

14  25.9 

316  18 

21  5.2 

+0.6953 

+1.2919 

-5.87 

-0.7687 

(9.0)  5 

0.1001 

8.98 

0.599 

217  30 

14  30.0 

315  17 

21  1.1 

0.6905 

1.2912 

5.97 

0.7759 

6 

0.1029 

8.78 

0.585 

218  38 

14  34.5 

314  16 

20  57.1 

0.6872 

1.2906 

6.07 

0.7829 

7 

0.1056 

8.59 

0.573 

219  47 

14  39.1 

313  15 

20  53.0 

0.6856 

1.2899 

6.17 

0.7897 

8 

0.1084 

8.47 

0.565 

220  51 

14  43.4 

312  14 

20  48.9 

0.6854 

1.2893 

6.26 

0.7962 

9 

0.1  111 

-  8.37 

-0.558 

221  44 

14  46.9 

311  13 

20  44.8 

+0.6863 

+1.2886 

-6.35 

-0.8025 

10 

0.1138 

8.30 

0.553 

222  24 

I4  49.G 

310  11 

20  40.7 

0.6873 

1.2879 

6.44 

0.8086 

11 

0.1166 

8.25 

0.550 

222  51 

14  51.4 

309  9 

20  36.6 

0.6879 

1.2873 

6.53 

0.8144 

12 

0.1193 

8.20 

0.547 

223  10 

14  52.7 

308  7 

20  32.5 

0.0874 

1.2866 

6.61 

0.8200 

13 

0.1221 

8.13 

0.542 

223  23 

14  53.5 

307  5 

20  28.3 

0.6853 

1.2860 

6,69 

0.8254 

14 

0.1248 

-  8.04 

-0.536 

223  38 

14  54^.5 

306  3 

20  24.2 

+0.6819 

+  1.2853 

-6.77 

-0.8306 

15 

0.1275 

-  7.91 

-0.527 

223  59 

14  55.9 

305  0 

20  20.0 

+0.6772 

+  1.2847 

-6.85 

.  -0.835<i 
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FOR  WAaHINGTON  MEAN  MIDNIGHT. 

1 

Solar  Day. 
(Shi.  Hour.) 

/ 

( 

9^ 

S 

Log  tj. 

l^Kh. 

i 

LoKt. 

In  Arc. 

In  Time. 

In  Arc.  In  Time. 

o   /   h  in 

In  Arc. 

In  Time. 

. 

— 

1/ 

y 

„ 

R 

O   / 

h  lu 

Fob.   15 

O.I27r> 

-7.91 

-0.527 

223  .59 

14  55.9 

305  0 

20  20.0 

+0.6772 

+  1.2847 

-6.85 

-0.8356 

l(> 

0.1  :W3 

7.74 

0.516 

224  31 

14  58.1 

303  57 

20  15.8 

0.6721 

1.2841 

6.93 

0.8404 

17 

0.1330 

7.56 

0.504 

225  14 

J  5  0.9 

302  54 

20  11.6 

0.6672 

1.2835 

7.00 

0.8450 

18 

0.1358 

7.37 

0.491 

226  10 

15  4.7 

301  51 

20  7.4 

0.6631 

1.2829 

7.07 

0.8494 

10 

0.1385 

7.19 

0.479 

227  15 

15  9.0 

300  48  20  3.2 

0.0607 

1.2823 

7.14 

0.8537 

(lo!o)  'iO 

0.1412 

-7.03 

-0.469 

228  20 

15  13.3 

299  45 

19  59.0 

•fO.6603 

+  1.2817 

-7.21 

-0.8577 

21 

0.1440 

6.91 

0.461 

220  20 

15  17.3 

298  42 

19  54.8 

0.6615 

1.2611 

7.28 

0.8616 

a*^ 

0.1467 

0.83 

0.455 

230  9 

15  20.6 

297  39 

19  50.6 

0.6641 

1.2806 

7.34 

0.8654 

23 

0.1495 

6.80 

0.453 

230  45 

15  23.0 

296  3.5 

19  46.3 

0.6670 

1.2801 

7.40 

0.8690 

24 

0.1522 

6.78 

0.452 

231  6 

15  24.4 

295  31 

19  42.1 

0.6696 

1.2796 

7.46 

0  8725 

25 

0.1549 

-6.78 

-0.452 

231  17 

15  25.1 

294  27 

19  37.8 

+0.6711 

+  1.2791 

-7.51 

-0.8758 

26 

0.1577 

6.76 

0.451 

231  23 

15  25.5 

293  23 

19  33.5 

0.6708 

1.2786 

7.56 

0.8789 

27 

0.1604 

6.72 

0.448 

23129 

15  25.9 

292  19 

19  29.3 

0.6689 

1.2781 

7.61 

0.8818 

28 

0.1632 

6.63 

0.442 

23141 

J  5  26.7 

291  15 

19  25.0 

0.6654 

1.2777 

7.66 

0.8846 

Mar.   1 

0.1659 

6.51 

0.434 

232  4 

15  28.3 

290  1 1 

19  20.7 

0.6009 

1.2773 

7.71 

0.8872 

2 

0.1686 

-6.35 

-0.493 

232  41 

15  30.7 

289  7 

19  16.5 

+0.65()0 

+  1.2769 

-7.75 

-0.8896 

3 

>0.1714 

6.16 

0.411 

233  32 

15  34.1 

288  3 

19  12.2 

0.6.'>16 

1.2765 

7.79 

0.8919 

4 

0.1741 

5.98 
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-0.07 

-8.8401 

h   *2' 

0.4725 

+7.70 

+0.513 

314  15 

20  57.0 

179  35 

1 1  58.3 

+0.6834 

+1.3106 

+0.07 

+8.8215  i 

(18.0)  22 

0.4752 

7.95 

0.530 

314  58 

20  59.9 

178  43 

M  54.8 

0.6919 

1.3106 

o.':o 

9.2897  I 

23 

0.4780 

8.18 

0.545 

315  28 

21  1.9 

177  50 

11  51.3 

0.7007 

1.3105 

0.34 

9.5219  ; 

24 

0.4807 

8.38 

0.559 

315  46 

21  3.1 

176  57 

II  47.8 

0.7089 

1.3105 

0.47 

9.6711  ' 

1       25 

0.48.34 

8.54 

0.569 

315  55 

21  3.7 

176  5 

11  44.3 

0.7161 

1.3104 

0.60 

9.7817  1 

2(> 

0.4862 

+8.67 

+0.578 

316  1 

21  4.1 

175  12 

1140.8 

+0.7219 

+  1.3103 

+0.74 

+9.8694 

27 

0.4689 

8.78 

0.585 

316  9 

21  4.6 

174  20 

1 1  37.3 

0.7262 

1.3102 

0.87 

9.9421 

28 

0.4917 

8.88 

0.592 

31623 

21  5.5 

173  27 

11  33.8 

0.7291 

1.3101 

1.01 

0.0044 

29 

0.4944 

8.98 

0.599 

316  46 

21  7.1 

172  34 

1 1  30.3 

0.7314 

1.3099 

1.14 

0.0585 

30 

0.4971 

9.11 

0.607 

317  19 

21  9.3 

171  41 

M  26.7 

0.7337 

1.3097 

1.27 

0.1 066 

July    1  I  0.4999 

+9.27 

+0.618 

318  2 

21  12.1 

170  49 

1 1  23.3 

+0.7364 

+1.3095 

+  1.41 

+0.1499 

2 '.  0.5026 

+9.47 

+0.631 

318  49 

21  15.3 

169  56 

11  19.7 

+0.7402 

+1.3093 

+1.54 

+0.1890 

INDEPENDENT  STAR-NUMBERS,  189X. 


289 


FOR  WASHINGTON  MEAN  MIDNIGHT. 

Solar  Day. 
CSid.  Hour.) 
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r 

./• 

'■■    I 

H 

In  Arc.  1  In  Time. 

1 

^KfJ. 

Log  A. 

t 

LoKi. 

1 

In  Arc.  In  Time. 

In  Arc. 

In  Time. 

July   1 

(K4999 

+  9.27 

8 

+0.618 

o   / 

318  2 

h  m 
21  12.1 

170°  49 

h  m 
1 1  23.3 

+0.7364 

+  1.3095 

If 
+  1.41 

+0.1499  ; 

3 

0.5026 

9.47 

0.631 

318  49 

21  15.3 

169  56 

M  19.7 

0.7402 

1.3093 

1.54 

0.1890 

3 

0.5054 

9.70 

0.647 

319  37 

21  18.5 

169  4 

11  16.3 

0.7454 

1.3091 

1.68 

0.2248 

4 

0.5081 

9.95 

0.663 

320  18 

21  21.2 

168  11 

11  12.7 

0.7518 

1.3089 

1.81 

0.2578 

5 

0.5108 

10.19 

0.679 

320  50 

21  23.3 

167  18 

M  9.2 

0.7591 

1..3086 

1.94 

0.2883 

(19.0)  7 

0.5136 

+  10.42 

+0.695 

321  9 

21  24.6 

166  25 

il  5.7 

+0.7667 

+  1.3083 

+2.07 

+0.3167  ! 

0.5163 

10.62 

0.708 

321  18 

21  25.2 

165  32 

11  2.1 

0.7741 

1.3080 

2.20 

0.3433 

8 

0.5191 

10.77 

0.718 

321  17 

21  25.1 

164  39 

10  58.6 

0.7805 

l.,3077 

2.33 

0.3682 

9 

0.5218 

10.89 

0.726 

321  11 

21  24.7 

163  46 

10  55.1 

0.7858 

1.3074 

2.46 

0.3916 

10 

0.5245 

10.98 

0.732 

321  4 

21  24.3 

162  53 

10  51.5 

0.7899 

1.3071 

2.59 

0.4138 

II 

0.5273 

+  11.05 

+0.737 

321  1 

21  24.0 

162  0 

10  48.0 

.+0.7927 

+  1.3068 

+2.72 

+0.4347 

12 

0.5300 

11.11 

0.741 

321  6 

21  24.3 

161  6 

10  44.4 

0.7947 

1.3064 

2.85 

0.4546  ' 

13 

0.5328 

11.19 

0.746 

321  20 

21  25.3 

160  12 

10  40.8 

0.7964 

1.3060 

2.98 

0.4735 

14 

0.5355 

11.31 

0.754 

321  43 

21  26.9 

159  18 

10  37.2 

0.7984 

1.3056 

3.10 

0.4914 

15 

0.5382 

11.45 

0.763 

322  14 

21  28.9 

158  24 

10  33.6 

0.8010 

1.3052 

3.23 

0.5085 

16 

0.5410 

+  11.64 

+0.776 

322  48 

21  31.2 

157  30 

10  30.0 

+0.8048 

+  1.3047 

+3.35 

+0.5249 

17 

0.5437 

11.86 

0.791 

323  20 

21  33.3 

156  36 

10  26.4 

0.8099 

1.3042 

3.47 

0.5406  > 

18 

0.5465 

12.10 

0.807 

323  47 

21  35.1 

155  42 

10  22.8 

0.8161 

1.30:58 

3.59 

0.5556 

19 

0.5492 

12.34 

0.823 

324  5 

21  36.3 

154  47 

10  19.1 

0.8229 

1.3033 

3.71 

0.5700 

20 

0.5519 

12.56 

0.837 

324  13 

21  36.9 

15:3  53 

10  15.5 

0.8S00 

1.3028 

3.83 

0.5838 

1       «' 

0.5547 

+  12.76 

+0.851 

324  15 

21  37.0 

152  59 

10  11.9 

+0.a366 

+1..3023 

+3.95 

+0.5971 

h  '** 

0.5574 

12.91 

0.861 

324  8 

21  :^.5 

152  4 

10  8.3 

0.8423 

1.3018 

4.07 

0.6099  1 

(iM.O)  '^t 

0.5602 

13.03 

0.869 

324  0 

21  36.0 

151  9 

10  4.6 

0.8470 

1.3013 

4.19 

0.6222 

i      24 

0.5629 

13.12 

0.875 

323  53 

21  :}5.5 

150  14 

10  0.9 

0.8506 

1.3007 

4.30 

0.6339 

25 

1 

0.5656 

13.20 

0.880 

323  52 

21  35.5 

149  19 

9  57.3 

0.8533 

1.3002 

4.42 

0.6452 

86 

0.5684 

+  13.27 

+0.885 

323  58 

21  35.9 

148  23 

9  53.5 

+0.8553 

+  1.2996 

+4.53 

+0.6562 

37 

0.5711 

I3..38 

0.892 

324  1 1 

21  36.7 

147  28 

9  49.9 

0.8572 

1.2991 

4.65 

0.6669 

28 

0.5739 

13.51 

0.901 

324  32 

21  :J8.I 

146  32 

9  46.1 

0.8595 

1.2985 

4.76 

0.6773  1 

29 

0.5766 

13.67 

0.911 

324  57 

21  39.8 

145  37 

9  42.5 

0.8626 

1.2979 

4.87 

0.6873 

30 

0.5793 

13.87 

0.925 

325  23 

21  41.5 

144  41 

9  38.7 

0.8664 

1.2973 

4.98 

0.6969 

^^ 

0.5820 

+  14.08 

+0.939 

325  46 

21  43.1 

143  45 

9  35.0 

+0.8711 

+  1.2967 

+5.09 

+0.7061 

Aug.   1 

0.5848 

14.30 

0.953 

326  0 

21  44.0 

142  49 

9  31.3 

0.8767 

1.2961 

5.20   0.7150  1 

2 

0.5875 

14.51 

0.967 

326  9 

21  44.6 

141  53 

9  27.5 

0.8823 

1.2955 

5.30 

0.7236 

3 

0.5902 

14.70 

0.980 

:l26  8 

21  44.5 

140  56 

9  23.7 

0.8878 

1.2949 

5.40 

0.7319 

4 

0.5929 

14.84 

0.989 

325  59 

21  43.9 

139  59 

9  19.9 

0.8928 

1.2943 

5.50 

0.7399 

'       5 

0.5957 

+  14.94 

+0.996 

325  47 

21  43.1 

139  2 

9  16.1 

+0.8968 

+1.2937 

+5.60 

+0.7477 

,   6 

0.5984 

15.01 

I.OOI 

325  33 

21  42.2 

138  5 

9  12.3 

0.85)98 

1.2931 

5.70 

0.7553 

(*J1.0)  7 

0.6012 

15.05 

1.003 

325  22 

21  41.5 

137  8 

9  8.5 

0.9018 

1.2925 

5.80 

0.7626 

8 

0.6039 

15.08 

1.005 

325  17 

21  41.1 

136  11 

9  4.7 

0.9032 

1.2918 

5.89 

0.7697  j 

9 

0.6066 

15.13 

1.009 

325  20 

21  41.3 

135  13 

9  0.9 

0.9043 

1.2912 

5.98 

0.7765 

10 

0.6094 

+  15.19 

+  1.013 

325  30  21  42.0 

134  15 

8  57.0 

+0.9053 

+  1.2906 

+6.07 

+0.7831  i 

H 

0.6121 

15.29 

1.019 

325  45 

21  43.0 

133  17 

8  53.1 

0.9069 

1.2900 

6.16 

0.7895  : 

12 

0.6149 

15.44 

1.029 

326  6 

21  44.4 

132  19 

8  49.3 

0.9093 

1.2894 

6.25  1  0.7957  , 

13 

0.0176 

ir,.6j'   1.041 

.326  25  1  21  45.7 

131  21 

8  45.4 

0.9127 

1.2887 

6.33;  0.8017 

14 

0.6203 

15.82  j   1.055 

326  42]  21  46.8 

130  22 

841.5 

0.9169 

1.2881 

6.42  ;  0.8075 

15 

0.6231 

+  16.03  +1.069 

326  51  2147.4 

129  23 

8  37.5 

+0.9218 

+  1.2874 

+6.50  '  +0.8131 

161  0.6258]  +I6.2:j!  +1.082 

326  54  21  47.6 

128  24 

8  33.6 

+0.9267 

+  1.2868 

+6.58  1  +0.8185 
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Log^. 
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i 

Log*. 

In  Arc. 
+  16/23 

In  Tim©. 

InAro. 

In  Time. 

InAro. 

In  Time. 

Aug.   16 

0.6258 

a 
+  1.082 

326  54 

h  m 
21  47.6 

O   / 

128  24 

h  m 
8  33.6 

+0.9267 

+1.2868 

+6.'58 

+0.8185 

17 

0.6286 

16.40 

1.093 

326  51 

21  47.4 

127  25 

8  29.7 

0.9315 

1.2862 

6.66 

0.8237 

Id 

0.6313 

16.54 

1.103 

326  42 

21  46.8 

126  26 

8  25.7 

0.9359 

1.2856 

6.74 

0,8286 

19 

0.6340 

16.63 

1.109 

326  31 

2146.1 

125  26 

8  21.7 

0.9393 

1.2850 

6.82 

0.8334 

20 

0.6368 

16.70 

1.113 

326  20 

21  45.3 

124  26 

8  17.7 

0.9420 

1.2844 

6.89 

0.aJ8l 

b   2» 

0.6395 

+16.74 

+1.116 

326  14 

21  44.9 

123  26 

8  13.7 

+0.9438 

+  1.2838 

46.96 

+0.8426 

(99.0)  22 

0.6423 

16.79 

I.1I9 

326  13 

21  44.9 

122  26 

8  9.7 

0.9449 

1.2832 

7.03 

0.8470 

23 

0.6450 

16.85 

1.123 

326  19 

21  45.3 

121  26 

8  5.7 

0.9459 

1.2827. 

7.10 

0.6513 

24 

0.6477 

16.92 

1.128 

326  31 

21  46.1 

120  25 

8  1.6 

0.9470 

1.2821 

7.17 

0.8554 

25 

0.6505 

17.04 

1.136 

326  47 

21  47.1 

119  24 

7  57.6 

0.9487 

1.2816 

7.23 

0.8593 

26 

0.6532 

+  17.20 

+1.147 

327  6 

21  48.4 

118  23 

7  53.5 

+0.9511 

+  I.28I0 

+7.29 

+0.8630 

«7 

0.6560 

17.39 

1.159 

327  24 

21  49.6 

11722 

7  49.5 

0.9542 

1.2805 

7.35 

0.8665 

28 

0.6587 

17.57 

1.171 

327  36 

21  50.4 

II62I 

7  45.4 

0.9579 

1.2800 

7.41 

0.8698 

29 

0.6614 

17.75 

i.iai 

327  42 

21  50.8 

11520 

741.3 

0.9619 

1.2795 

7.47 

0.8730 

30 

0.6642 

17.92 

1.195 

327  40 

21  50.7 

114  19 

7  37.3 

0.9660 

1.2790 

7.52 

0.8761 

31 

0.6669 

+  18.04 

+1.203 

327  34 

21  50.3 

113  17 

7  33.1 

+0.9695 

+  1.2786 

+7.57 

+0.8791 

Sept   1 

0.6697 

18.13 

1.209 

327  22 

21  49.5 

112  15 

7  29.0 

0.9725 

1.2782 

7.62 

0.8819 

2 

0.6724 

18.18 

1.212 

327  9 

21  48.6 

III  13 

7  24.9 

0.9747 

1.2777 

7.67 

0.8846 

3 

0.6751 

18.19 

1.213 

326  58 

21  47.9 

lion 

7  20.7 

0.9759 

1.2773 

7.71 

0.8872 

4 

0.6779 

18.20 

1.213 

326  52 

21  47.5 

109  9 

7  16.6 

0.9766 

1.2769 

7.75 

0.8896 

(93.0)  6 

0.6806 

+  18.21 

+1.214 

326  52 

21  47.5 

108  6 

7  12.4 

+0.9768 

+  1.2765 

+7.79 

+0.8919 

0.6834 

18.23 

1.215 

326  58 

21  47.9 

107  4 

7  8.3 

0.9769 

1.2761 

7.8:J 

0.8941 

7 

0.6861 

18.29 

1.219 

327  10 

21  48.7 

106  1 

7  4.1 

0.9774 

1.2758 

7.87 

0.8961 

8 

0.6888 

18.40 

1.227 

327  26 

21  49.7 

104  58 

6  59.9 

0,9786 

1.2755 

7.90 

0.8979 

9 

0.6916 

18.54 

1.236 

327  44 

21  50.9 

103  55 

6  55.7 

0.9804 

1.2752 

7.93 

0.8996 

10 

0.6943 

+  18.71 

+  1.247 

327  59 

21  51.9 

102  52 

651.5 

+0.9832 

+  1.2749 

+7.96 

+0.9012 

II 

0.6971 

18.88 

1.259 

328  9 

21  52.6 

101  49 

6  47.3 

0.9865 

1.2746 

7.99 

0.9027 

12 

0.6998 

19.07 

1.271 

328  15 

2153.0 

100  46 

6  43.1 

0.9902 

1.2743 

8.02 

0.9041 

13 

0.7025 

19.22 

1.281 

328  14 

21  52.9 

99  43 

6  38.9 

0.9938 

1.274 1 

8.04 

0.9053 

14 

0.7053 

19.34 

1.289 

328  8 

21  52.5 

98  39 

6  34.6 

0.9969 

1.2739 

8.06 

0.9064 

15 

0.7080 

+  19.43 

+1.295 

328  1 

21  52.1 

97  35 

6  30.3 

+0.9995 

+  1.2737 

+8.08 

+0.9074 

16 

0.7108 

19.49 

1.299 

327  52 

21  51.5 

96  31 

6  26.1 

1.0014 

1.27:55 

8.10 

0.9082 

17 

0.7135 

19.51 

1.301 

327  47 

21  51.1 

95  27 

6  21.8 

1.0025 

1,2734 

8.11 

0.9089 

18 

0.7162 

19.54 

1.303 

327  47 

21  51.1 

94  23 

6  17.5 

1.0030 

1.2733 

8.12 

0.9095 

19 

0.7189 

19.57 

1.305 

327  52 

21  51.5 

93  19 

6  13.3 

1.0033 

1.2732 

8.12 

0.9100 

h   20 

0.7217 

+19.63 

+1.309 

328  4 

21  52.3 

92  15 

6  9.0 

+1.0037 

+  1.2732 

+8,13 

+0.9103 

(0.0)  21 

0.7244 

19.72 

1.315 

328  20 

21  53.3 

91  11 

6  4.7 

1.0044 

1.2731 

8.13 

0.9105 

22 

0.7271 

19.85 

1.323 

328  39 

21  54.6 

90  7 

6  0.5 

1.0057 

1.2731 

8,14 

0.9106 

23 

0.7298 

20.01 

1.334 

328  58 

21  55.9 

89  3 

5  56.2 

1.0078 

1.2731 

8.14 

0.9105 

24 

0.7326 

20.19 

1.346 

329  13 

21  56.9 

87  59 

5  51.9 

1.0105 

1.2732 

8.13 

0.9103 

25 

0.7353 

+20.36 

+  1.357 

329  24 

21  57.6 

86  55 

5  47.7 

+  1.0134 

+  1.2732 

+8.13 

+0.9100 

26 

0.7381 

20.52 

1.368 

329  27 

21  57.8 

85  51 

5  43.4 

1.0165 

1.2733 

8.12 

0.9096 

27 

0.7408 

20.05 

1.377 

329  25 

21  57.7 

84  47 

5  39.1 

1.0194 

1.2734 

8.11 

0.9091 

28 

0.7435 

20.74 

1.383 

329  20 

21  57.3 

83  43 

5  34.9 

1.0217 

1.2735 

8.10 

0.9085 

2f» 

0.7463 

20.79 

1.386 

329  12 

21  56.8 

82  39 

5  30.6 

1.0233 

1.2737 

8.08 

0.9077 

30 

0.7490 

+20.80 

+  1.387 

329  5 

21  56.3 

8135 

5  26.3 

+1.0243 

+  1.2739 

+8.06 

+0.9068 

Oct.    1 

0.7518 

+20.80 

+  1.387 

829  2 

21  56.1 

80  31 

5  22.1 

+  1.0245 

+  1.2741 

4«.04 

+0.9067 

INDEPENDENT  STAR-NUMBERS,  1891. 


291 
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In  Time. 

Log^. 

LogJ^. 

♦ 

^KU 

Tn  Arc. 

In  Time. 

In  Arc. 

In  Time. 

In  Arc. 

Oct.    1 

0^7518 

+20!80 

+1*387 

o   / 

329  2 

h  m 
21  56.1 

80°3l' 

h  m 
5  22.1 

+  1.0245 

+1.2741 

+8!o4 

+0.9057 

2 

0.7545 

20.80 

1.387 

329  4 

21  56.2 

79  27 

5  17.8 

1.0242 

1.2743 

8.02 

0.9044 

3 

0.7572 

20.82 

1.388 

329  12 

2156.8 

78  2:} 

6  13.5 

1.0240 

1.2745 

7.99 

0.9030 

4 

0.7600 

20.87 

1.391 

329  26 

21  57.7 

77  19 

5  9.3 

1.0240 

1.2748 

7.96 

0.9015 

5 

0.7627 

20.96 

1.397 

329  44 

21  58.9 

76  15 

5  5.0 

1.0245 

1.2751 

7.93 

0.8999 

(1.0)  7 

0.7655 

+21.09 

+1.406 

330  4 

22  0.3 

75  11 

5  0.7 

+  1.0258 

+1.2754 

+7.90 

+0.8981 

0.768^ 

21.25 

1.417 

:m  22 

22  1.5 

74  7 

4  56.5 

1.0278 

1.2757 

7.87 

0.8962 

8 

0.770^ 

21.44 

1.429 

330  37 

22  2.5 

73  3 

4  52.2 

1.0304 

1.2761 

7.8:} 

0.8941 

9 

0.7737 

21.62 

1.441 

330  48 

22  3.2 

7159 

4  47.9 

1.0333 

1.2765 

7.79 

0.8919 

10 

0.7764 

21.79 

1.453 

330  52 

22  3.5 

70  55 

4  43.7 

1.0364 

1.2769 

7.75 

0.8896 

11 

0.7792 

+21.93 

+  1.462 

330  52 

22  3.5 

69  51 

4  39.4 

+1.0391 

+  1.2773 

+7.71 

+0.8872 

12 

0.7819 

22.03 

1.469 

330  50 

22  3.3 

68  48 

4  35.2 

1.0414 

1.2777 

7.67 

0.8847 

13 

0.7846 

22.11 

1.474 

330  46 

22  3.1 

67  44 

4  30.9 

1.0431 

1.2781 

7.62 

0.8820 

14 

0.7874 

22.15 

1.477 

330  45 

22  3.0 

6641 

4  26.7 

1.0440 

1.2786 

7.57 

0.8791 

15 

0.7901 

22.19 

1.479 

330  48 

22  3.2 

65  38 

4  22.5 

1.0445 

1.2791 

7.52 

0.8760 

16 

0.7929 

+22.23 

+  1.482 

330  57 

22  3.8 

64  35 

4  18.3 

+1.0448 

+1.2796 

+7.46 

+0.8728 

17 

0.7956 

22.29 

1.486 

331  11 

22  4.7 

63  32 

4  14.1 

1.0449 

1.2801 

7.40 

0.8694 

18 

0.7983 

22.39 

1.493 

331  29 

22  5.9 

62  29 

4  9.9 

1.0456 

1.2806 

7.34 

0.8658 

19 

0.8011 

22.52 

1.501 

33151 

22  7.4 

6126 

4  5.7 

1.0467 

1.2812 

7.28 

0.8621 

20 

0.6038 

22.69 

1.513 

332  13 

22  8.9 

60  23 

4  1.5 

1.0484 

1.2817 

7.22 

0.8582 

<9.0)  22 

0.8066 

+22.88 

+  1.525 

332  32 

22  10.1 

59  20 

3  67.3 

+  1.0508 

+1.2823 

+7.15 

+0.8542 

0.8093 

23.09 

1.539 

332  48 

22  11.2 

6818 

3  53.2 

1.0536 

1.2828 

7.08 

0.8501 

23 

0.8120 

23.27 

1.551 

332  57 

22  11.8 

57  16 

3  49.1 

1.0565 

1.2834 

7.01 

0.8456 

24 

0.8148 

23.43 

1.562 

333  1 

22  12.1 

66  14 

3  44.9 

1.0593 

1.2840 

6.94 

0.8413 

25 

0.3175 

23.56 

1.571 

333  1 

22  12.1 

55  12 

3  40.8 

1.0617 

1.2846 

6.87 

0.8366 

26 

0.8203 

+23.65 

+1.577 

332  58 

22  11.9 

54  10 

3  36.7 

+1.0634 

+  1.2852 

+6.79 

+0.8317 

27 

0.8230 

23.70 

1.580 

332  56 

22  11.7 

53  8 

3  32.5 

1.0645 

1.2858 

6.71 

0.8265 

28 

0.8257 

23.73 

1.582 

332  56 

22  11.7 

52  6 

3  28.4 

1.0650 

1.2864 

6.63 

0.8212 

29 

0.8285 

23.76 

1.584 

333  1 

22  12.1 

51  5 

3  24.3 

1.0652 

1.2871 

6.55 

0.8157 

30 

0.8312 

23.79 

1.586 

333  12 

22  12.8 

50  4 

3  20.3 

1.0652 

1.2877 

6.46 

0.8100 

31 

0.8340 

+23.86 

+  1.591 

333  27 

22  13.8 

49  3 

3  16.2 

+1.0653 

+  1.2884 

46.37 

+0.8041 

Nov.   1 

0.8367 

23  96 

1.597 

333  47 

22  15.1 

48  2 

3  12.1 

1.0659 

1.2891 

6.28 

0.7979 

2 

0.8394 

24.10 

1.607 

334  9 

22  16.6 

47  2 

3  8.1 

1.0672 

1.2896 

6.19 

0.7915 

3 

0.8421 

24.29 

1.619 

334  30 

22  18.0 

46  1 

3  4.1 

1.0692 

1.2904 

6.10 

0.7848 

4 

0.8449 

24.50 

1.633 

334  48 

22  19.2 

45  1 

3  0.1 

1.0719 

1.2911 

6.00 

0.7779 

„   5 

0.8476 

+24.72 

+  1.648 

335  1 

22  20.1 

44  0 

2  56.0 

+1.0751 

+1.2917 

+5.90 

+0.7708 

(3.0)  6 

0.8503 

24.93 

1.662 

335  10 

22  20.7 

43  0 

2  52.0 

1.0782 

1.2924 

5.80 

0.7635 

7 

0.8530 

25.12 

1.675 

335  13 

22  20.9 

42  0 

2  48.0 

1.0811 

1.2930 

5.70 

0.7559 

8 

0.8558 

25.27 

1.685 

335  14 

22  20.9 

41  0 

2  44.0 

1.0837 

1.2937 

5.60 

0.7480 

9 

0.8585 

25.39 

1.693 

335  14 

22  20.9 

40  1 

2  40.1 

1.0857 

1.2944 

5.50 

0.7398 

10 

0.8613 

+25.47 

+  1.698 

335  15 

22  21.0 

39  1 

2  36.1 

+1.0870 

+1.2950 

+5.39 

+0.7313 

11 

0.8640 

25.54 

1.703 

335  19 

22  21.3 

38  1 

2  32.1 

1.0881 

1.2956 

5.28 

0.7225 

12 

0.8667 

25.61 

1.707 

335  28 

22  21.9 

37  2 

228.1 

1.0889 

1.2963 

5.17 

0.7133 

13 

0.8695 

2570 

1.713 

335  42 

22  22.8 

36  2 

2  24.1 

1.0896 

1.2969 

5.06 

0.7038 

14 

0.8722 

25.83 

1.722 

336  1 

22  24.1 

35  3 

2  20.2 

1.0906 

1.2975 

4.95 

0.6940 

15 

0.»750 

+25.99 

+  1.733 

336  22 

22  25.5 

34  4 

2  16.3 

+1.0921 

+  1.2981 

+4.83 

+0.6839 

16 

0.8777 

+26.18 

+  1.745 

336  43 

22  26.9 

33  5 

2  12.3 

+1.0942 

+1.2967 

+4.71 

+0.6734  1 
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FOR  WASHINGTON 

MEAN  MIDNIGHT. 

Solar  Day. 
(Sid.  Hour.) 

r 

/ 

In  Arc.  1  In  Time. 

J 

In  Arc. 

In  Time. 

^S9' 

I->g*. 

i 

Loffi. 

In  Arc. 

In  Time. 

Nov.   16 

0.8777 

+26.' 18 

8 

+  1.745 

336  43 

h  m 
22  2f).9 

33°  5 

li"  "riT 
2  12.3 

+  1.0942 

+1.2987 

If 
+4.71 

! 

+0.6734 

17 

0.8804 

26.41 

1.761 

337  3 

22  28.2 

32  6 

2  8.4 

1.0969 

1.2903 

4.59 

0.6625 

18 

0.8832 

2C.66 

1.777 

337  18 

22  29.2 

31  8 

2  4.5 

1.1000 

1.2999 

4.47 

0.6511 

19 

0.8859 

26.89 

1.793 

337  29 

22  2J).9 

30  10 

2  0.7 

1.1031 

1..3005 

4.35 

0.6.392 

20 

0.8887 

27.09 

1.806 

337  34 

22  30.3 

29  12 

1  56.8 

1.1063 

1.3011 

4.23 

0.6268 

(4.0)  21 

0.8914 

+27.27 

+1.818 

337  35 

22  30.3 

28  14 

1  52.9 

+  1.1090 

+1.3016 

+4.11 

+0.6140 

22 

0.8941 

27.41 

1.827 

337  33 

22  30.2 

27  16 

1  49.1 

1.1113 

1.3022 

3.99 

0.6008 

23 

0.8969 

27.51 

1.834 

337  32 

22  30.1 

26  18 

1  45.2 

1.1131 

1.3027 

3.87 

0.5869 

24 

0.8996 

27.59 

1.839 

337  32 

22  30.1 

25  20 

1  41.3 

1.1142 

1.3032 

3.74 

0.5723 

25 

0.9024 

27.65 

1.843 

337  36 

22  30.4 

24  23 

1  37.5 

1.1150 

1.3037 

3.61 

0.5570 

26 

0.9051 

+27.71 

+1.847 

337  45 

22  31.0 

23  26 

1  33.7 

+  1.1155 

+  1.3042 

+3.48 

+0.5411 

27 

0.9078 

27.80 

1.853 

337  59 

22  31.9 

22  28 

1  29.9 

1.1163 

1.3047 

3.35 

0.5245 

28 

0.9106 

27.94 

1.863 

338  15 

22  33.0 

21  31 

126.1 

1.1175 

1..3052 

3.22 

0.5071 

29 

0.9133 

28.11 

1.874 

338  34 

22  34.3 

20  34 

1  22.3 

1.1192 

1.3056 

3.09 

0.4888 

30 

0.9161 

28.32 

1.888 

338  52 

22  35.5 

19  37 

1  18.5 

1.1216 

1.3060 

2.95 

0.4695 

Dec.    1 

0.9188 

+28.56 

+1.904 

339  7 

22  30.5 

18  40 

1  14.7 

+  1.1244 

+  1.3064 

^%S\ 

+0.4492 

2 

0.9215 

28.81 

1.921 

339  19 

22  37.3 

17  43 

1  10.9 

1.1276 

1.3068 

2.68 

0.4277 

3 

0.9243 

2<).06 

1.937 

339  26 

22  37.7 

16  46 

1  7.1 

1.1311 

1.3071 

2.54 

0.4050 

4 

0.9270 

2i).28 

1.952 

339  28 

22  37.9 

15  49 

1  3.3 

1.1344 

h3075 

2.40 

0.3808 

5 

0.9298 

29.48 

1.965 

339  27 

22  37.8 

14  52 

0  59.5 

1.1373 

1.3078 

2.26 

0.3549 

h   6 

0.9325 

+29.64 

+  1.976 

339  25 

22  37.7 

13  56 

0  55.7 

+  1.1397 

+  1.3082 

+2.12 

+0.3274 

(«.0)  7 

0.9352 

29.78 

1.985 

339  23 

22  37.5 

12  59 

0  51.9 

1.1416 

1.3085 

1.98 

0.2979 

8 

0.9380 

29.87 

1.991 

339  24  22  37.6  1 

12  2 

0  48.1 

1.1432 

1.3088 

1.84 

0.2660 

9 

0.9407 

29.98 

1.999 

339  29 

22  37.9 

11  6 

0  44.4 

1.1445 

1.3091 

1.70 

0.2315 

10 

0.9435 

30.10 

2.007 

339  38 

22  38.5 

10  10 

0  40.7 

1.1457 

1.3094 

1.56 

0.1939 

II 

0.9462 

+30.24 

+2.016 

339  51 

22  39.4 

9  14 

0  36.9 

+  1.1471 

+  1.3096 

+1.42 

+0.1524 

12 

0.9489 

30.42 

2.028 

340  7 

22  40.5 

8  17 

0  33.1 

1.1490 

1.3098 

1.28 

0.1065 

13 

0.9517 

30.63 

2.042 

340  2:3 

22  41.5 

721 

0  29.4 

1.1513 

1.3100 

1.14 

0.0549 

14 

0.9544 

30.87 

2.058 

340  37 

22  42.5 

0  25 

0  25.7 

1.1540 

1.3101 

0.99 

9.9961 

15 

0.9572 

31.14 

2.076 

340  49 

22  43.3 

5  29 

0  21.9 

1.1572 

1.3102 

0.85 

9.9279 

16 

0.9599 

+31.41 

+2.094 

340  56 

22  43.7 

4  33 

0  18.2 

+  1.1606 

+1.3103 

+0.70 

+9.8468 

17 

0.9626 

31.64 

2.109 

340  58 

22  43.9 

3.37 

0  14.5 

1.1639 

1.3104 

0.56 

9.7465 

18 

0.9654 

31.86 

2.124 

340  57 

22  43.8 

241 

0  10.7 

1.1669 

1.3105 

0.41 

9.6150 

19 

0.9681 

32.03 

2.135 

340  52 

22  43.5 

1  45 

0  7.0 

1.1694 

1.3105 

0.27 

9.4221 

20 

0.9709 

32.16 

2.144 

340  47 

22  43.1 

0  49 

0  3.3 

1.1713 

1.3106 

+0.12 

+9.1055 

h   2^ 

0.9736 

+32.26 

+2.151 

340  43 

22  42.9 

359  53 

23  59.5 

+  1.1728 

+  1.3106 

-0.02 

-8.1847 

(6.0)  22 

0.9765 

32.34 

2.156 

340  42 

22  42.8 

358  57 

23  55.8 

1.1740 

1.3106 

0.17 

9.1889 

23 

0.9790 

32.42 

2.161 

340  45 

22  43.0 

358  1 

23  52. 1 

1.1750 

1.3105 

0.32 

9.4803 

24 

0.9818 

32.53 

2.169 

340  52 

22  43.5 

357  5 

23  48.3 

1.1761 

1.3105 

0.46 

9.6513 

25 

0.9845 

32.66 

2.177 

341  2 

22  44.1 

356  9 

23  44.6 

1.1773 

1.3104 

0.60 

9.7732 

26 

0.9872 

+32.82 

+2.188 

341  14 

22  44.9 

355  12 

2:}  40.8 

+  1.1790 

+  1.3103 

-0.74 

-9.8680 

27 

0.9899 

33.04 

2.203 

341  26 

22  45.7 

354  16 

23  37.1 

1.1813 

1.3102 

0.89 

9.9455 

28 

0.9927 

33.28 

2.219 

341  36 

22  46.4 

353  20 

23  33.3 

1.1840 

1.3100 

1.03 

0.0112 

29 

0.9954 

33.53 

2.235 

341  43 

22  46.9 

352  24 

23  29.6 

1.1871 

1.3099 

1.18 

0.0682 

30  1  0.9982 

33.79 

2.253 

341  46 

22  47.1 

351  28 

23  25.9 

1.1903 

1.3097 

1.32 

0.1183 

31  1.0009 

32  1.0036 

+34.03  +2.269  341  44 
+34.25  +2.2831  341  40 

22  46.9 

350  31 

23  22.1 

+  1.1935  +1.3095 
+  1.1963  1+1.3093 

-1.46 

-0.1631 

22  46.7 

349  35 

23  18.3 

-1.60 

-0.2036 

FIXED  STARS,  1891. 
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MEAN  PTiAOBS  FOR 

1891.0.    (January 

0*^.0-0 

nnual 
■iatiou. 

"1 

^.078,  Washington.)             i 

Name  of  Star. 

Magni- 
tude. 

2.1 

Riffht  ABO«nsion. 
h      m       8 

0     2  45.208 

A 
Va, 

Declination. 

Annual       i 
Variation. 

a  AndromediB 

+ 

8 

3.0917 

+ 

28*'  29  18.96 

+    19!884 

*    P  CassiopesB 

2.4 

0     3  21.770 

3.1749 

-f 

58  32  53.66 

19.851 

*  22  Andromedffi 

4.9 

0     4  39.382 

3.1028 

+ 

45  27  55.73 

20.035 

4  Draconis  (H.)  .      S.  P. 

5.1 

0     7     5.675 

2.8840 

+  101  46  41.04 

20  022    ' 

r  Pegasi  (Algenib) 

2.8 

0     7  37.372 

3.0839 

+ 

14  34  39.07 

20.023 

•    a  Andromedas 

4.4 

0   12  38.042 

+ 

3.1234 

+ 

36  10  50.93 

+    19.982 

•     t  Ceti 

3.6 

0  13  52.231 

3.0528 

9  25   42.55 

19.956 

•    0  UrsflB  Minoris   .      S.  P. 

6.2 

0  14  2ii556 

0.1710 

+ 

91  41  41.51 

19.940 

•  44  Piscium    . 

5.8 

0  19  48.882 

3.0732 

+ 

1  20     9.63 

19.953 

p  Hydri       . 

2.8 

0  20    0.775 

3.2289 

77  52     5.51 

20.283 

13  Ceti 

6.0 

0  24  28.550 

+ 

3.0611 

.^ 

4  33  34.53 

+    19.937 

«  Draconis  .         .      3*  P. 

3.8 

0  28  49.816 

2.5910 

+  109  36  39.45 

19.889 

•    JT  AndroraedcB      . 

4.4 

0  31     3.527 

.3.1910 

+ 

33     7     9.02 

19.870 

a  CassiopecB  {var,) 

2.3 

0  34  19.425 

3.3746 

+ 

55  56  21.82 

19.787 

/9  Ceti          ... 

2.2 

0  38     7.106 

3.0142 

— 

18  35     6.32 

19.801 

2J  Cassiope® 

5.7 

0  38  27.080 

+ 

3.8601 

+ 

74  23  31.82 

+    19.751 

^    0  CassiopecB 

4.7 

0  38  39.064 

3.3198 

+ 

47  41   15.50 

19.754 

•    3  Piscium    . 

4.8 

0  43     1.596 

3.1075 

+ 

6  59  30.26 

19.652 

38»gameiop.  (H.).       S.  P. 

5.2 

0  48  19.853 

0.3961 

+ 

95  59  40.83 

19.596 

•    Y  Cassiopees 

2.3 

0  50    7.860 

3.5801 

+ 

60     7  34.52 

19.562 

•    fi  AndromedsB 

4.0 

0  50  42.167 

+ 

3.3116 

+ 

37  54  29.11 

+    19.616 

•  43  Cephei  (H.)      . 

4.6 

0  53  55.448 

7.2565 

+ 

85  40  19.52 

19.500 

e  Piscium    . 

4.3 

0  57  17.148 

3.1092 

+ 

7  18  11.33 

19.453 

fi  AndromedsB 

2.2 

1     3  37.770 

3.3447 

+ 

35    2  32.88 

19.163 

•    «  TucansB    . 

4.9 

1   12     4.466 

2.0549 

69  27  17.98 

19.169 

•   /  Piscium    . 

5.1 

1   12  10.551 

+ 

3.0898 

+ 

3     2  25.13 

+    19.037 

^'Ceti 

3.6 

1   18  34.486 

2.9971 

8  44  45.49 

18.666 

a  Urs»  Minoris  (Polaris) 

2.2 

1   18  54.555 

23.5100 

+ 

88  43  37.28 

18.876 

38  Cassiopeaa 

5.9 

1  23     7.308 

4.3800 

+ 

69  42  11.95 

18.673 

•    «  Octantis   .         .      S.  P. 

5.4 

1  23  24.392 

8.7687 

94  46  23.64 

18.741 

jj  Piscium    . 

3.7 

1  25  39.027 

+ 

3.2028 

+ 

14  47     1.46 

+    18.661 

•    0  Audromedffi 

4.2 

1  30  24.030 

3.5049 

+ 

40  51  36.71 

18.143    , 

•    n  Piscium    . 

5.5 

1  81   19.214 

3.1743 

+ 

11  35    2.15 

18.530 

a  Eridani  {Achernar)  . 

0.4 

1  33  38.927 

2.2322 

57  47  26.46 

18.355 

•     V  Piscium    . 

4.6 

1  35  45.526 

3.1180 

+ 

4  56     8.93 

18.327 

o  Piscium    . 

4.4 

1  39  38.258 

+ 

3.1624 

+ 

8  36  31.49 

+    18.214 

•    C  Ceti 

3.6 

1  46     4.809 

2.9618 

10  52  29.12 

17.820 

/?  Arietis      . 

2.8 

1  48  37.093 

3.3038 

+ 

20  16  29.82 

17.725 

50  CassiopesB 

4.1 

1  54    7.855 

5.0140 

+ 

71  53  36.55 

17.641 

•    Y  Andromedsd 

2.2 

1  57  12.508 

3.6610 

+ 

41  48  22.85 

17.439 

a  Arietis 

2.1 

2     1     1.718 

+ 

3.3713 

+ 

22  56  48.21 

-f    17.170 

a  Draconis  .         .      S.  P. 

3.7 

2     1  26.354 

1.6238 

+  115     6   11.59 

17.297 

•    fi  Trianguli 

3.1 

2     3     3.485 

3.5550 

+ 

34  28   17.06 

17.200 

^»Ceti 

4.5 

2     7  13.361 

+ 

3.1742 

+ 

8  20     6.29 

17.027 

•    4  Urs8B  Minoris    .      S.  P. 

4.9 

2     9   16.701 

0.3203 

+ 

101  56  24.86 

16.906 

•    ^  Trianguli 

4.3 

2  10  50.058 

+ 

3.5514 

+ 

33  20  34.04 

+    16.841 

•  67  Ceti          .         .         . 

5.6 

2  11  32.759 

2.9894 

6  55  29.43 

16.730 

•    d  Hydri       . 

4.2 

2  19  48.670 

1.0552 



69     9   19.50 

16.449 

t  Cassiopes 

4.6 

2  20     5.014 

4.8643 

+ 

66  54  42.63 

16.427   ; 

^Ceti          ... 

4.5 

2  22  21.822 

1      + 

3.1839 

L  + 

7  58   16.03 

+    16.291 

*  Apparont  right  aMeniiona  of  stars  marked  with  an  asterisk  are  given  after  those  of  standard  stars. 
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FIXED  STARS,  1891. 


MEAN  PLACES  FOR 

1891.0.    (January  ( 

0^.0-0^.078,  Washington.) 

Name  of  star. 

tade. 

Right  AseeniloiL 

Annaal 
VariaUon. 

Declination. 

Annnal 
Variation. 

5  Uras  Minoris    .      S.  P. 

4.5 

2  27  45.610 

«» 

0.1884 

+  103*^49  10  J6 

+  leroia 

•    d  Ceti 

4.1 

2  33  53.742 

+ 

3.0729 

-     0    8  31.95 

15.693 

•    fx  Hydri       . 

5.3 

2  33  59.107 

1.4313 

-  79  35    4.56 

15.663 

•    e  Persei 

4.2 

2  36  45.339 

+ 

4.0706 

+  48  46     0.88 

15.452 

r  Ceti          ... 

3.6 

2  37  39.129 

3.1034 

+     2  46  33.90 

15.335 

•    a  Arietis 

5.5 

2  45  28.465 

+ 

3.3047 

4-    14  37  56.94 

+    15.009 

P  UrssB  Minoris   .      S.  P. 

2.2 

2  51     1.596 

0.2294 

-f  105  23  56.67 

14.719 

•  47  Cephei  (H.)      . 

5.7 

2  51  3<K556 

+  7.7289 

+  78  59   12.88 

14.684 

•     e  Arietis      . 

4.6 

2  52  58.750 

3.4213 

-f  20  54  14.71 

14.606 

a  Ceti 

2.6 

2  56  34.869 

3.1305 

+     3  39  42.16 

14.304 

•    p  Persei  {Algol)  {var.) 

2.3 

3     1     4.579 

+ 

3.8842 

+  40  32     6.43 

+    14.114 

48  Cephei  (H.)      . 

5.5 

3    6  30.109 

7.4125 

+  77  19  59.70 

13.719 

C  Arietis      . 

4.8 

3    8  38.154 

3.4396 

+  20  38  24.15 

13.661 

a  Persei 

1.9 

3  16  32.519 

4.2583 

+  49  28  21.42 

13.006 

•    p  Octantis   .         .      S.  P. 

5.7 

3  18  13.867 

+ 

12.9997 

-  95  53  59.94 

12.964 

•     t  Hydri       . 

5.7 

3  18  41.072 

._ 

1.5953 

-  77  47  10.39 

+    13.029 

/^  Urs8B  Minoris   .      S.  P. 

8.2 

3  20  54.278 



0.1325 

-1- 107  46  41.35 

12.811 

•    /Tauri       . 

4.3 

3  24  51.270 

+ 

3.3051 

+   12  33  45.96 

12.564 

e  Eridani    . 

3.7 

3  27  47.684 

2.8237 

-     9  49  38.61 

12.389 

d  Persei 

3.1 

3  35     9  901 

4.2506 

+  47  26  17.98 

11.803 

•    Y  Cameiopardalis  (H.). 

4.6 

3  38  51.361 

+ 

6.2409 

+  70  59  43.56 

+    11.534 

iQ  Tauri 

3.1 

3  41     0.267 

3.5671 

+  23  46     3.05 

11.374 

C  Persei       . 

3.0 

3  47  16.814 

+ 

3,7605 

+  31  33  33.24 

10.943 

C  UrssB  Minoris   .      S.  P. 

4.6 

3  47  57.692 

2.2483 

+  101  52  13.69 

10.925 

♦    r  Hydri       . 

3.3 

3  48  55.759 

— 

0.9950 

-  74  34  22.26 

10.983 

•     e  Persei 

3.0 

3  50  32.301 

+ 

4.0104 

+  39  41  39.27 

+    10.715 

Y  Eridani    . 

3.0 

3  52  56.669 

2.7980 

-   13  49     8.50 

10.441 

•   A»  Tauri       . 

4.6 

3  58  15.076 

3.5402 

+  21  46  59.96 

10.078 

•     c  Persei 

4.3 

4    0  44.907 

4.3377 

+  47  25  14.69 

9.932 

Groombr.  2330  .      S.  P. 

5.5 

4    6     1.323 

0.1404 

-fill  54     9.36 

9.496 

♦    0^  Eridani    . 

4.2 

4    6  32.678 

+ 

2.9268 

-     7     7  20.89 

+     9.611 

r  Tauri 

8.8 

4  13  35.418 

+ 

3.4091 

+    15  21  50.03 

8.952 

•    Ti  Ursa  Minoris  .      S.  P. 

5.0 

4  20  41.658 

1.8147 

+  103  59  37.19 

8.165 

e  Tauri 

3.6 

4  22  15.086 

+ 

3.4976 

+    18  56  17.06 

8.251 

ri  Draconis  .         .      S.  P. 

2.0 

4  22  31.062 

+ 

0.8066 

+  118  14  20.55 

8.220 

♦    d  Mense     . 

5.6 

4  25  21.707 



4.2195 

-  80  28     9.21 

+     8.053 

♦   m  Persei 

6.0 

4  25  44.758 

+ 

4.2105 

+  42  49  48.82 

7.997 

A  Draconis  .         .      S.  P. 

5.0 

4  28  12.041 

0.1343 

+  110  59  46.47 

7.798 

a  Tauri  {AMeharan)    . 

1.0 

4  29  39.952 

+ 

3.4376 

+    16  17  22.58 

7.509 

•    T  Tauri 

4.5 

4  35  42.153 

3.5955 

+  22  44  49.84 

7.184 

a  Canaelopardalis 

4.4 

4  43  12.742 

+ 

5.9261 

+  66     9  23.25 

+     6.592 

•     i  Tauri 

5.2 

4  44  59.851 

3.5055 

+    18  39  13.15 

6.400 

t  Auriga    . 

2.8 

4  49  53.716 

3.9008 

+  32  59  34.26 

6.017 

•    C  Auriga    .         . 

3.9 

4  54  51.528 

+ 

4.1853 

+  40  54  57.69 

5.617 

e  Urs88  Minoris   .      S.  P. 

4.5 

4  57     9.282 

— 

6.3266 

+  97  47     3.30 

5.433 

11  Ononis     . 

4.7 

4  58  20.403 

+ 

3.4245 

+    15  15     5.98 

+     5.291 

•    p  Eridani    . 

2.9 

5    2  29.463 

2.9486 

-     5  13  40.13 

4.921 

a  AurigBB  {Capella)      . 

0.1 

5     8  38.215 

4.4250 

+  45  53  10.72 

4.022 

P  Orionis  (Rigel) 

0.3 

5     9  17.959  i 

2.8814 

-     8   19  41.13 

4.394 

•    T  Orionis     . 

3.8 

5   12   18.819'     + 

2.9127 

-     6  57  46.30 

+     4.131 

>f  Stan 

marked  with  an  ant* 

^risk  » 

ire  given 

afUn*  those  of  standard 

1  stars. 

FIXED  STARS,  1891. 
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MEAN  PLACES  FOR  1891.0.    (Janaary  0^.0-0^.078,  Washington.) 

1 

Name  of  Star. 

Maeni- 
tade. 

Bight  Aaceuaion. 

h       1U          8 

5  19  24.085 

Annual 
Variation. 

Dcolinatiou. 

Annual 
VariaUon. 

/9     Tauri 

1.8 

+  3.7894 

+  28""  30'  52.'84 

+  3.353 

Groombridge  966 

6.4 

5  25     9.557 

8.0018 

+  74  58   12.78 

3.056 

X  Aurigae    . 

5.0 

5  25  38.083 

:i.905l 

+  32     6  39.74 

3.016 

d  Ononis  {joar^  . 

2.3 

5  26  26.273 

:J.0035 

-     0  22  49.40 

2.921 

•        Groombridge  944 

6.4 

5  27     7.005 

I8.C6I4 

+  85     8  25.43 

2.880 

a  Leporis    . 

2.7 

5  27  55.363 

+  '.i.6448 

-   17  54     2.82 

+  2.797 

e  Ononis     . 

1.8 

5  30  40.936 

3.0424 

-     1    16  19.44 

2.559 

a  ColumbsB 

2.7 

5  35  42.185 

+  2.1728 

—  34     7  57.59 

2.077 

<tf  Draconis  . 

S 

P.    4.9 

5  37  35.449 

—  0.3586 

+  111   11  30.33 

1.634 

•     «  Orionis    . 

2.3 

5  42  35.185 

+  2.8449 

-     9  42  31.93 

1.525 

^>  Draconis . 

S. 

P.    4.8 

5  43  52.599 

—   1.0788 

+  107  47  52.48 

+   1.683 

*     V  Aurigfls    . 

4.1 

5  43  56.073 

+  4.1544 

+  39    6  56.92 

1.441 

*    b  Doradus  . 

4.4 

5  44  34.859 

0.1049 

~  65  46  34.88 

1.328 

a  Orionis  (t^or.)  . 

0.9 

5  49  16.232 

3.2470 

+     7  23  10.08 

0.946 

•    /?  Auriga    . 

2.0 

5  51  32.013 

4.4017 

+  44  56    7.71 

0.730 

•    0  Aurigo    . 

2.9 

5  52  17.348 

+  4.0920 

+  37  12  15.24 

+  0.686 

V  Orionis     . 

4.5 

6     1  20.971 

3.4274 

+   14  46  51.00 

—  0.148 

82  Camelopardalis  (H.) 

4.7 

6     6  49.820 

+  6.6172 

+  69  21  24.87 

0.716 

5  Ursa  Minoris  . 

S. 

P.    4.4 

6    7  28.173 

—  19.4690 

+  93  23  17.52 

0.704 

•    i\  Geminorum 

3.5 

6     8  17.922 

+  3.6228 

+  22  32  16.00 

0.742 

iL  Geminorum 

3.2 

6  16  22.005 

+  3.6314 

+  22  34    7.75 

-    1.552 

•    ijf^  Aurig©    . 

5.1 

6  16  30.243 

4.6264 

+  49  20  33.65 

1.454 

a  Argda  {Canopva) 

.     -0.8 

6  21  32.017 

1.3305 

-  52  38  10.55 

1.872 

♦     y  Geminorum 

4.2 

6  22  29.453 

+  3.5630 

+  20  16  49.65 

1.987 

•    /  Draconis      .     . 

S. 

P.    5.3 

6  23     1.256 

—   1.0797 

+  107  18  52^9 

1.635 

y  Geminorum 

2.0 

6  31  24.909 

+  3.4673 

+    16  29  30.12 

—  2.788 

•     c  Geminorum 

3.2 

6  37  13.540 

3.6933 

+  25  14  18.32 

3.257 

•    v^AurigBB    . 

5.4 

6  38  52.905 

4.3288 

+  43  41     6.50 

3.238 

t    a  Ganis  Majoris  (Si 

rttt 

0    -1.4 

6  40  20.702 

2.6436 

-   16  34     1.44 

4.719 

•    e  Greminorum 

3.7 

6  45  36.332 

+  3.9604 

+  34     5  31.56 

3.996 

•    C  Mensae 

5.6 

6  49    6.657 

—  4.9045 

-  80  41  53.62 

—  4.183 

51  Cephei  (H.)      . 

5.3 

6  49  15.172 

+29.8670 

+  87  13     0.78 

4.314 

50  Draconis 

S. 

P.    5.6 

6  49  53.149 

—   1.9088 

+  104  41  41.50 

4.405 

£  Ganis  Majoris  . 

1.5 

6  54  20.547 

+  2.3677 

-  28  49  27.28 

4.723 

•    C  Geminorum  (»ar. 

) 

4.0 

6  57  38.685 

3.5623 

+  20  43  46.20 

5.009 

d  Ganis  Majoris  . 

1.9 

7     3  57.554 

+  2.4385 

-  26  13  13.60 

—  5.514 

•  68  AurigEB    . 

5.2 

7     4    9.500 

4.1363 

+  39  29  52.11 

5.522 

*  25  Gamelopardalis 

5.3 

7     8    7.605 

+  12.9513 

+  82  37   10.54 

5.905 

•    f  Volantis  (var,) 

3.9 

7    9  40.094 

—  0.4941 

-  70  19  19.88 

6.003 

d  Draconis  . 

S. 

P.    3.1 

7  12  31.768 

+  0.0292 

+  112  31  48.73 

6.326 

d  Geminorum 

3.5 

7  13  36.808 

+  3.5878 

+  22  10  56.68 

—  6.346 

r  Draconis  . 

s. 

?.    4.5 

7  17  38.903 

—   I.U79 

+  106  50  49.37 

6.773 

Piazzi  vii.  67     . 

5.7 

7  19  32.287 

+  6.2973 

+  68  41   14.48 

6.858 

•    p  Ganis  Minoris  . 

3.1 

7  21   14.414 

3.2596 

+     8  30  30.08 

6.998 

a' Geminorum  (Cos 

tor 

)        1.9 

7  27  38.771 

+  3.8382 

+  32     7  37.59 

7.560 

X  Ursffi  Minoris    . 

S. 

P     6.5 

7  32  29.969 

—65.3160 

+  91     I  51.52 

—  7.884 

f    a  Canis  Min.  (Proc 

uon 

)       0.5 

7  33  35.765 

+  3.1434 

+     5  30  13.76 

9.000 

fi  Geminorum  {Pollux 

)        1.2 

7  38  38.776 

3.6790 

+  28  17  20.03 

8.424 

•  26  Lyncis     . 

.         5.8 

7  46  46.487 

4.3877 

+  47  50  46.96 

9.028 

^  Geminorum 

._.  _ 

.        5.0_ 

7  46  49.604 

+   3.6797 

+  27     2  50.76 

-  9.0.16 

*  Apparent  right  aiKinnnionn  of  stars  marked  with  an  aaterisk  are  given  after  thoae  of  standard  stars. 
tPadodio  ooKxeotioui  glTen  la  the  Appendix  are  still  to  be  applied  to  the  positions  of  Sitius  and  Prooyon. 
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FIXED  STAliS,  1891. 


MEAN  PTjAOES  FOR 

1891.0.     (January 

0«i.O-Od.O78,  Washington.) 

1 

Name  of  Star. 

Magnl. 
tude. 

Right  Aflcentiion. 
h      ni        s 

7  47     8.280 

Annual 
Variation. 

Borlinntion. 

Annual 
YaiiaUon. 

•        Groombridge  1374     . 

5.6 

+ 

7.2830 

+  74°  12  28.70 

—     9.070 

e  Draconis .         .      S.  P. 

3.9 

7  48  32.275 

0.1790 

+  110     0  34.82 

9.173 

•    o'  Cancri 

6.0 

7  54  20.188 

+ 

3.6371 

+  25  41  26.82 

9.590 

3  Ursse  Majoris  (H.)    . 

5.5 

8     1  57.880 

6.0471 

+  68  47  38.40 

10.172 

15  Argils  (/o) 

3.1 

8    2  54.124 

2.5545 

-  23  59  25.51 

10.199 

•    :' Cancri      . 

4.8 

8     5  57.644 

+ 

3.4463 

+    17  58  31.53 

—    10.610 

•    fi  Cancri      . 

3.8 

8  10  36.239 

+ 

3.2584 

-f     9  31    15.21 

10.862 

K  Cephei  (pr.)     .      S.  P. 

4.4 

8   12  33.033 

1.9257 

+  102  37     1.42 

10.990 

•  30  Monocerotis 

3.9 

8  20  12.822 

+ 

3.0000 

-     3  33     4.24 

11.512 

•    0  ChamcBleontis  . 

4.6 

8  23  53.906 

1.7129 

-  77     7  57.25 

11.757 

ri  Cancri 

5.4 

8  26  24.372 

+ 

3.4781 

+  20  48  39.46 

—    12.010 

Groombr.  3241  .      S.  P. 

6.5 

8  30  28.440 

0.2209 

+  107  50  15.44 

12.220 

•    (T  HydrsB     . 

4.5 

8  33     3.733 

+ 

3.1458 

+     3  43  25.16 

12.439 

•    Y  Cancri 

4.9 

8  36  58.712 

3.4802 

+  21  51  36.01 

12.789 

e  Hydrae      . 

3.5 

8  41     0.250 

3.1817 

+     6  49     5.87 

13.010 

*    (T^  Cancri  {mean)  . 

5.5 

8  47  35.654 

+ 

3.6731 

+  30  59  30.29 

—    13.413 

I    UrssB  Majoris    . 

3.3 

8  51  44.599 

■f 

4.1327 

+  48  28     8.84 

13.911 

12  Year  Cat.  1879    S.  P. 

5.3 

8  52  31.098 

2.5540 

+  99  51  24.48 

13.679 

<T*  UrssB  Majoris    . 

5.0 

9     0  47.866 

+ 

5.3528 

+  67  34  35.48 

14.284 

K  Cancri 

5.1 

9     I  50.646 

3.2557 

+    11     6  23.59 

14.296 

•    0  HydrsB      . 

4.0 

9     8  41.635 

+ 

3.1260 

+     2  46  25.39 

-    15.023 

•    P  Argfts      . 

2.0 

9  12     0.090 

0.6772 

-  69  16     5.64 

14.806 

t  Arg&s      . 

2.6 

9  14  10.176 

1.6011 

-   58  49     3.59 

15.000 

•    a  Lyncis      . 

3.3 

9  14  24.818 

3.6687 

+  34  51   10.44 

15.032 

a  Cephei      .         .      S.  P. 

2.6 

9   15  58.693 

1.4365 

+  117  52  34.37 

15.175 

1   Draconis  (H.)  . 

4.5 

9  21  30.757 

+ 

8.9869 

+  81  48  26.47 

—    15.465 

a  Hydrffi     . 

2.1 

9  22   13.874 

2.9491 

-     8  11   11.26 

15.456 

d  UrssB  Majoris    . 

4.8 

9  24  50.123 

5.3983 

+  70  18  31.75 

15.569 

0  Ursae  Majoris    . 

3^ 

9  25  33.838 

4.0403 

+  52  10  25.11 

16.224 

(i  Cephei  (pr.)     .      S.  P. 

3.4 

9  27  15.099 

0.7935 

+  109  55     4.17 

15.757 

•   10  Leon  is  Minor  is 

4.7 

9  27  32.765 

+ 

3.6937 

+  36  52  52.25 

—    15.788 

•     0  Leonis     . 

3.8 

9  35  19.989 

+ 

3.2068 

+    10  23  16.37 

16.227 

•     C  Chanaaeleontis  . 

5.2 

9  37     4.810 

1.5669 

-.  80  27     5.27 

16.285 

e  Leonis     . 

3.2 

9  39  39.847 

+ 

3.4148 

+  24  16  32.87 

16.431 

11  Cephei     .         .      S.  P. 

4.8 

9  40  19.534 

0.9008 

+  109  11  25.41 

16.540 

/x  Leonis     . 

4.0 

9  46  33.862 

+ 

3.4219 

+  26  31    12.18 

—    16.801 

•  19  Leonis  Minor  is 

5.2 

9  51     0.499 

3.6948 

+  41  34  27.89 

16.967 

79  Draconis  .         .      S.  P. 

6.6 

9  51  30.365 

0.7285 

+  106  48  47.93 

17.014 

•    t:  Leonis 

5.0 

9  54  27.203 

3.1742 

+     8  34     0.88 

17.141 

a  Leonis  {Regulus) 

1.3 

10    2  34.029 

3.2004 

+    12  29  58.89 

17.478 

32  Ursae  Majoris    . 

5.7 

10  10     6.866 

+ 

4.4190 

+  65  39     5.90 

-     17.817 

•    X  Ursae  Majoris    . 

3.6 

10  10  31.321 

3.6390 

+  43  27  29.29 

17.877 

Y^  Leonis 

2.5 

10  13  57.785 

3.3146 

+  20  23  33.68 

18.090 

•    M  HydrsB     . 

4.1 

10  20  49.172 

2.9007 

-    16  16  49.31 

18.314 

•    /5  Leonis  Minoris 

4.3 

10  21  34.806 

3.4861 

+  37  15  56.07 

18.318 

•    a  Antliae 

4.5 

10  22     9.816 

+ 

2.7392 

-  30  30  48.03 

—    18.220 

9  Draconis  ( H.)  . 

5.0 

10  25  49.525 

5.2586 

+  76  16  26.72 

18.400 

p  Leonis      . 

4.0 

10  27     4.348 

3.1640 

+     9  52     2.12 

18.436 

826  Cephei  (B.)      .      S.  P. 

5.7 

10  30  21.613 

1.0769 

+  104  20     7.11 

I8.B30 

•    /9  Octantis    .         .      S.  P. 

4.4 

10  34  52.963 

+ 

6.4745 

-  98     2  51.36 

-    18.687 

'Apparent  right  asoenaiona  of  stars  marked  with  an  aaterisk  aro  giv(>n  at*t<'r  those  of  Htandard  stars. 
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MEAN  PLACES  FOR  1 

1891.0.    (January  0^.0-0^.078,  Washington.) 

Name  of  Star. 

Magni- 
tude. 

Right  Ascension. 

Annual 
Variation. 

DeeUnatlon. 

Annual 
Variation. 

•  41  Leonis  Minoris. 

5.1 

h      ni       8 

10  37  29.354 

+  3.8705 

+  23°  45  3L96 

—    18!'741 

jj  Argus  {var,)     . 

1-6 

10  40  49.904 

8.3138 

-  59     6  41.57 

18.87V 

I  Leonis      . 

5.3 

10  43  31.703 

3.1584 

+   11     7  18.45 

18.975 

*    0*  ChamsBleontis  . 

4.7 

10  44  45.525 

0.6363 

-  79  57  56.00 

18.988 

c  Cephei      .         .      S.  P. 

3.6 

10  45  47.923 

8.J888 

+  114  22  22.47 

18.878 

•  46  Leonis  Minoris 

3.9 

10  47  12.929 

+  3.3698 

+  34  48    9.19 

—    19.898 

•        Groombridge  1706     . 

6.3 

10  51   13.310 

4.9641) 

+   78  21    14.28 

19.185 

a  Ursse  Major  is    . 

2.0 

10  56  59.887 

+  3.7461 

+  62  20  21.62 

19.366 

♦    7)  Octantis   . 

6.1 

11     0     4.716 

—  0.8190 

-  84     0  27.17 

19.371 

•  /7^  Leonis     . 

6.2 

11     1  20.520 

+  3.0597 

+     2  32  49.53 

19.486 

*   (f'  Urss  Majoris    . 

3.2 

11     3  32.065 

+  3.3988 

+  45     5  22.11 

-    19.506 

d  Leonis     . 

2.7 

11     8  18.699 

3.l98f 

+  21     7  14.72 

19.688 

•    V  Urs©  Majoris    . 

3.7 

11   12  35.611 

3.8573 

+  33  41  20.51 

19.575 

d  Crateris   . 

3.9 

11   13  53.490 

8.9966. 

-   14  11  20.07 

19.466 

o  Cephei     ,         .      S.  P. 

5.1 

11  14     9.111 

8.4446 

+  112  29    5.10 

19.671 

T  Leonis 

5.1 

11  22  19.900 

+  3.0861 

+     3  27  23.17 

-    19.804 

X  Draconis  . 

4.0 

11  24  55.618 

3.6197 

+  69  55  57.30 

19.839 

•    e  Hydr©     . 

3.8 

11  27  38.425 

3.9438 

-  31  15  16.83 

19.887 

u  Leonis     . 

4.4 

11  31  22.074 

3.0713 

-     0  13  19.46 

19.868 

r  Cephei     .         .      S.  P. 

3.5 

11  34  52.381 

8.4166 

+  102  58  33.95 

80.076 

•   X  UrssB  Majoris    . 

3.9' 

11  40  17.667 

+  3.1899 

+  48  23     1.29 

-    19.963 

fi  Leonis 

2.2 

11  43  29.995 

3.0639 

+   15  10  52.73 

80.180 

y  Ursffi  Majoris    . 

2.4 

11  48    5.845 

3.1811 

+  54  18    2.43 

80.088 

Groombr.  4163  .      S.  P. 

7,0 

11  49  32.076 

8.8665 

+  106  11  46.61 

80.08;? 

•    TT  Virginis   . 

4.6 

11  55  17.208 

3.0741 

+     7  13  19.01 

80.087 

o  Virginis   . 

4.3 

11  59  39.397 

+  3.0575 

+     9  20  18.12 

—  80.015 

•    e  Corvi 

3.2 

12     4  31.116 

3.0838 

-  22     0  48.61 

80.049 

4  Draxsonis  (H.)  . 

5.1 

12     7     5.675 

8.8840 

+  78  13  18.96 

80.088 

Y  Corvi 

2.7 

12  10  12.046 

3.0797 

-   16  56  12.22 

80.017 

•    2  Canum  Venaticorum 

6.0 

12  10  39.846 

3.0817 

+  41  16     1.39 

80.065 

/9  Chamffileontis  . 

4.5 

12  11  57.682 

+  3.4030 

-  78  42  24.38 

—  80.008 

7j  Virginis   . 

4.0 

12  14  19.769 

3.0687 

-     0    3  39.96 

80.041 

•    6  Urs®  Minoris    . 

6.2 

12  14  20.556 

0.1710 

+  88  18  15.49 

19.940 

a}  Crucis 

0.9 

12  20  32.317 

3.8963 

-  62  29  41.71 

80.013 

•    <J*  Corvi        .         ; 

3.1 

12  24  13.592 

3.1087 

-   15  54  30.10 

80.084 

•   fi  Canum  Venaticorum 

4.4 

12  28  33.976 

+  8.8598 

+  41  56  59.07 

—    19.615 

/5  Corvi 

2.8 

12  28  39.689 

3.1419 

-  22  47  38.23 

19.968 

K  Draconis  . 

3.8 

12  28  49.816 

2.5910 

+  70  23  20.55 

19.889 

•    Y  Virginis  {mean) 

2.9 

12  36    8.249 

3.0384 

-     0  51     6.21 

19.811 

81  Cassiopese         .      S.  P. 

5.7 

12  38  27.080 

3.8601 

+  105  36  28.18 

19.751 

•  31  ComaB  Berenices 

5.1 

12  46  23.455 

4-  8.9899 

+  28    8     1.62 

-    19.660 

38*  Camelopardalis  (H.) . 

5.2 

12  48  19.853 

0.3961 

+  84    0  19.17 

19.596 

•    Y  CassiopesB         .      S.  P. 

2.3 

12  50    7.860 

3.5801 

+  119  52  25.48 

19.568 

a   Canum  Venaticorum 

3.2 

12  50  55.776 

8.8153 

+  38  54  25.41 

19.51 1 

•  43  Cephei  (H.)      .      S.  P. 

4.6 

12  53  55.448 

7.8565 

+  94  19  40.48 

19.500 

•     d   MuSCSB 

3.8 

12  54  47.261 

+  4.1464 

-  70  57  37.60 

—   19.474 

•    c  Virginis   . 

3.1 

12  56  45.091 

8.9879 

+   11  32  42.20 

19.416 

0  Virginis    . 

4.6 

13    4  18.351 

3.1013 

-     4  57  25.23 

19.310 

•  80  Canum  Venaticorum 

4.7 

13  12  39.295 

8.6966 

+  41     8  47.46 

19.034 

a  Urs.Min.(Fo/arw)S.P. 

2.2 

13   18  54.555 

+83.5100 

+  91   16  22.72 

—    18.876 

*  Apparent  right  aacenaiona  of  stars  markerl  with  an  asterisk  are  given  after  those  of  standard  stars. 
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MEAN  PLACES  FOB  1891.0.    (Jannar\  0*.0-0*.078,  Washington.) 

VMM  of  Star. 

1.1 

Right  AMMoaioii. 

13  19  27*020 

Anniul 

YmhMtkm. 

+  3.15.19 

DMiiMtiOA. 

Amiia 
Yaitetktt. 

m  Yirginis  {Spica) 

-   lO""  35' 32*^26 

—    18.896 

38  Cawiopese               S.  P. 

5.9 

13  23    7.308 

4.3800 

+  110  17  48.05 

18.673 

*    s  Octantis  . 

5.4 

13  23  24.392 

8.7687 

~  85  13  36.36 

I&74I 

C  Virginis   . 

3.6 

13  29     8.329 

:i.o.^2 

-     0    2  18.43 

ia5]5 

•        B.A.C.4536     . 

5.0 

13  29  55.751 

•2.6822 

+  37  44  27i?7 

18.537 

•  m  Virginis    . 

5.4 

13  35  53.461 

+  3.1434 

-     8    9     9.85 

~    18.283 

If  Urse  Majoris    . 

1.9 

13  43  14.782 

2.3711 

+  49  51  26.37 

laOTT 

71  Bootis 

2.8 

13  49  29.694 

3.8668 

+   18  56  39.47 

i&iee 

50  Cassiopes               S.  P. 

4.1 

13  54     7.855 

5.0140 

+  106    6  23.45 

17.641 

•    0  Apodis     . 

Var. 

13  54  43.514 

5.6792 

-  76  16  11.09 

17.664 

fi  Centauri  . 

0.7 

13  56    7.830 

+  4.1790 

-  59  50  48.90 

—    17.686 

•   jr  Hydrae 

3.6 

14    0    9.810 

3.4012 

-  26     9  22.74 

17.960 

a  Dracoois  . 

a? 

14     1  26.354 

1.6238 

+  64  53  48.41 

17.297 

•   d  Bootis      . 

4.8 

14     5  25?712 

2.7387 

+  25  36  29.30 

17.197 

•    K  Virginis   . 

4J2 

14    7     4.881 

-h  3.1941 

-     9  45  58.24 

16.922 

*    4  Draae  Minoris   . 

4.9 

14     9  16.701 

—  0.3203 

+  78    8  35.14 

—    16.906 

•    d  Octantis   . 

5.0 

14     9  30.333 

+  8.9931 

-  83  10    3.00 

16.944 

a  Bootis  (ilre/^intf)     • 

0.2 

14  10  41.389 

2.r,«o 

+   19  45    0.22 

18.881 

*   i  Bootis 

4.3 

14  12  14.391 

2.2826 

+  46  35  20.16 

16.658 

•    i  Virginis   . 

4.7 

14  13  12.706 

3.2382 

-   12  52    9.03 

16.743 

1  Cassiopeas         .      S.  P. 

4.6 

14  20     5.014 

+  4.8643 

+  113    5  17.37 

—    I6.4«7 

0  Bootis 

4.1 

14  21  29.229 

2.0442 

+  52  21  16.74 

16.759 

p  Bootis 

3.6 

14  27     8.012 

+  2.5877 

+  30  51     0.02 

15.058 

5  Drs8B  Minoris  . 

4.5 

14  27  45.610 

—  0.1884 

+  76  10  49.84 

16.012 

a*  Centauri  . 

0.2 

14  32  13.091 

+  4.0471 

-  60  23  17.99 

15.371 

•   fi  Hydri                .      S.  P. 

5.3 

14  33  59.107 

—   1.4313 

-100  24  55.44 

—    15.683 

•    a  Apodis     . 

4.1 

14  34  20.877 

4-  7.2006 

-  78  34  52.96 

15.675 

*  33  Bootis 

5.3 

14  34  46.842 

2.2343 

+  44  52  29.72 

15.706 

c  Bootis 

2.6 

14  40  13.664 

2.6214 

+  27  32    2.10 

15.338 

a*  Libra 

2.9 

14  44  50.872 

+  3.3097 

-   15  35  18.70 

15.166 

fi  Ursse  Minoris    . 

2.2 

14  51     1.596 

—  0.2294 

+  74  36    3.33 

—    14.719 

•  47  Cephei  (H.)     .      S.  P. 

5.7 

14  51  36.556 

+  7.7289 

+ 101     0  47.12 

14.664 

•    Y  Scorpii     . 

3.4 

14  57  41.410 

3.4997 

-  24  51   11.49 

14.374 

fi  Bootis 

3.7 

14  57  50.437 

2.2601 

+  40  49  14.24 

14.358 

48  Cephei  (H.)      .      S.  P. 

5.5 

15    6  30.109 

7.4125 

+  102  40    0.30 

13.719 

•    d  Bootis 

3.5 

15  11     6.547 

+  2.4209 

+  33  43  18.63 

—    13.581 

fi  LibrsB 

2.9 

15  11     8.476 

3.2219 

-     8  58  49.52 

13.504 

•   p  Octantis  . 

6.7 

15  18  13.867 

12.9997 

-  84    6    0.06 

12.964 

M^  Bootis 

4.5 

15  20  22.384 

+  2.266:} 

+  37  45  34.97 

12.777 

i      f^  Ursse  Minoris   . 

3.2 

15  20  54.278 

—  0.1325 

+  72  13  18.65 

12.811 

•   fi  Coronas  Borealis 

3.9 

15  23  20.132 

+  2.4751 

+  29  28  53.53 

—    12.601 

a  Coronas  Borealis 

2.3 

15  30    4.394 

2.5393 

+  27     4  54.34 

12.302 

•    r  Camelop.  (H.)  .      S.  P. 

4.6 

15  38  51.361 

6.2409 

+  109    0  16.44 

11.534 

a  Serpentis. 

2.7 

15  38  53.939 

2.9517 

+     6  46    7.67 

11.547 

e  Serpentis. 

3.7 

15  45  22.956 

4-  2.9872 

+     4  48  22.44 

11.044 

Z  Ursse  Minoris    . 

4.6 

15  47  57.692 

—  2.2483 

+  78    7  46.31 

—    10.925 

c  Coronas  Borealis 

4.1 

15  53    4.569 

+  2.4833 

+  27  11  37.63 

10.608 

d  Scorpii 

2.6 

15  53  53.302 

3.5389 

-  22  18  39.56 

10.523 

^^  Scorpii 
•   a>  Apodis     . 

2.9 

15  59     5.953 

3.4810 

-   19  30  24.05 

10.133 

4.9 

16     4     4.510 

+  8.7797 

-  78  25  10.36 

-     9.716 

FIXED  STARS,  1891. 
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MEAN  PLACES  FOE  1891.0.    (January  ( 

Od.0-0d.078,  Washington.) 

Kame-of  Star. 

Marni- 
tade. 

Bight  Aacenston. 

Vutotioii. 

Deolination. 

Annual 
Variation. 

•   if  Herculis  . 

4.2 

li     m       s 

16    5  19.915 

+ 

8 

1.8814 

+  45°  13  15.17 

—  9.'578 

Groombridge  2320     . 

5.5 

16    6     1.323 

0.1404 

+  68     5  50.64 

9.498 

d  Ophiuchi  . 

2.8 

16    8  38.002 

3.1398 

-     3  24  47.64 

9.509 

•    ff  Coronse  Borealis  {mean) 

5.3 

16  10  35.737 

2.2448 

+  34     8     6.89 

9.253 

T  Herculis  . 

3.9 

16  16  27.889 

1.8011 

+  46  34  22.78 

8.732 

•    Y  Apodis     . 

4.0 

16  16  45.282 

+ 

9.0689 

-  78  39    3.90 

-  8.732 

•    71  Ursae  Mi  nor  is  . 

5.0 

16  20  41.658 

1.8147 

+   76     0  22.81 

8.165 

Ti  Draconis  . 

2.8 

16  22  31.062 

+ 

0.8066 

+  61  45  39.45 

8.220 

a  Scorpii  {Antares)     . 

1.2 

16  22  43.437 

3.6705 

-  26  11  22.52 

8.295 

^  Herculis  . 

2.8 

16  25  32.053 

+ 

2.5775 

+  21  43  38.94 

8.052 

A  Draconis  . 

5.0 

16  28  12.041 



0.1343 

+  69     0  13.53 

—  7.798 

C  Ophiuchi  . 

2.8 

16  31     9.402 

+ 

3.2992 

-   10  20  45.08 

7.559 

a  Trianguli  Australis  . 

2.2 

16  37    7.681 

6.3050 

-  68  49  34.80 

7.144 

ij  Herculis  . 

3.7 

16  39    9.518 

2.0539 

+  39    7  47.25 

7.018 

a  Camelopardalis       S.  P. 

4.4 

16  43  12.742 

5.9261 

+  113  50  36.75 

6.592 

K  Ophiuchi . 

3.4 

16  52  30.542 

+ 

2.8375 

+     9  32  41.72 

—  5.826 

£  Urss  Minoris   . 

4.5 

16  57    9.282 

6.3266 

+  82  12  56.70 

5.433 

d  Herculis  . 

5.3 

16  57  34.896 

+ 

2.2113 

+  33  43  35.08 

5.392 

•    Tf  Ophiuchi. 

2.5 

17    4    7.577 

3.4356 

-   15  35  22.14 

4.762 

a}  Herculis  (yar,) 

3.1 

17    9  40.638 

2.7336 

+   14  30  53.80 

4.340 

•    ;:  Herculis  . 

3.4 

17  11  15.062 

+ 

2.0892 

+  36  55  56.05 

-  4.225 

•    0  Ophiuchi. 

3.3 

17  15  18.902 

3.6794 

-  24  53  24.94 

3.938 

b  Ophiuchi  {var,) 

4.4 

17  19  42.800 

3.6591 

-  24    4  27.93 

3.638 

•    d  Ar» 

3.8 

17  21  15.695 

5.4020 

-  60  35  31.93 

3.514 

Groombr.966    .      S.  P. 

6.4 

17  25     9.557 

8.0018 

+  105     1  47.22 

3.(56 

•        Groombr.944    .      S.  P. 

6.4 

17  27     7.005 

+  18.6614 

+  94  51  34.57 

—  2.880 

(i  Draconis  . 

3.0 

17  27  58.224 

1.3535 

+  52  22  55.61 

2.794 

a  Ophiuchi. 

2.2 

17  29  52.482 

2.7630 

+   12  38  23.08 

2.865 

•    «  Herculis  . 

4.0 

17  36  23.396 

+ 

1.6967 

+  46     3  52.12 

2.063 

(o  Draconis  . 

4.9 

17  37  35.449 

0.3536 

+  68  48  29.67 

1.634 

M  Herculis  . 

3.5 

17  42  11.585 

+ 

2.3464 

+  27  47     4.68 

-  2.317 

ip^  Draconis  . 

4.8 

17  43  52.599 

1.0788 

+  72  12    7.52 

1.683 

•    0  Herculis  , 

3.9 

17  52  30.864 

+ 

2.0552 

+  37  15  54.81 

0.636 

Y  Draconis  . 

2.5 

17  54     4.505 

1.3916 

+  51  30    6.41 

0.548 

Y^  Sagittarii . 

2.9 

17  58  48.338 

3.8516 

-   30  25  29.42 

—  0.323 

•    o  Herculis  . 

3.9 

18    3  17.446 

+ 

2.3394 

+  28  44  51.87 

+  0.291 

22  Camelop.  (H.)  .      S.  P. 

4.7 

18    6  49.820 

6.6172 

+  110  36  35.13 

0.716 

11^  Sagittarii . 

4.1 

18    7  14.684 

+ 

3.5866 

-  21     5  12.32 

0.621 

d  Urs»  Minoris    . 

4.4 

18    7  28.173 



19.4690 

+  86  36  42.48 

0.704 

•q  Serpentis. 

3.5 

18  16  40.178 

+ 

3.1024 

-     2  55  34.96 

0.695 

•    X  Sagittarii . 

2.9 

18  21   14.621 

+ 

3.7026 

-  25  28  53.61 

+    1.633 

•   X  Draconis  . 

5.3 

18  23     1.256 

1.0797 

+  72  41     7.11 

1.635 

1  Aquilas     . 

4.0 

18  29  16.536 

•f 

3.2645 

-     8  19  11.62 

2.225 

•    C  Pavonis    . 

4.2 

18  30  17.709 

7.0286 

-  71  31  10.89 

2.502 

a  LyrsB  (  Vega )  . 

0.2 

18  33  14.896 

2.0313 

+  38  40  56.53 

3.172 

<r  Octantis    . 

5.6 

18  44    8.902 

+  105.6500 

-  89  15  57.41 

+  3.821 

P  LyrsB  {var,)      . 

3.6 

18  46    3.351 

2.2142 

+  33  14  10.57 

3.965 

c  Sagittarii . 

2.3 

18  48  30.391 

3.7216 

-  26  25  53.54 

4.135 

51  Cephei  (H.)      .      S.  P. 

5.3 

18  49  15.172 

+  29.8670 

+  92  46  59.22 

4.314 

50  Draconis  . 

5.6 

18  49  53.149 

— 

1.9088 

+  75  18  18.50 

+  4.405 

*  Apparent  right  aaoenaiona  of  stars  marked  with  an  aateriak  are  given  after  those  of  standard  stars. 
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FIXED  STARS,  1891. 


MKAN  PLACES  FOR 

1891.0.     (January  0^.0-0*1.078,  Washington.) 

r 

KMneof  SUr. 

•    y  LyrcB 

.Maciii- 
<  tude. 

1 

Right  Ascvuition. 

Aiiiiii.il 
Variation. 

+ 

Deellnatloo.                 y^^,^^, 

1.  _      _  _; 

32^'  32  25.22     +     4!V66  ! 

,    3.3 

h      III        H 

18  54  51.990 

C  Aquilse     . 

.        3.1 

19    0  24.022 

2.7569 

+ 

13  42     6.44 

5.120   1 

•     i  LyrsB 

.     '    5.2 

19     3  24.767 

2.M  -i 

+ 

35  55  46.44 

5.487   ' 

•  85  Camelopardali.s       S. 

P     5.3 

19     8     7.605 

hi.!).-)  13 

+ 

97  22  49.46  1 

5.905 

d  Sagittarii . 

5.0 

19  11    15.438 

:j..-iI-<« 

— 

19     8  46.84 

6.II7 

b  Draconis  . 

.     1    3.1 

19  12  31.768 

4- 

0.0-4JI»2 

-f 

67  28  11.27 

+ 

6.326 

•    0  Lyrs 

.     1    4.4 

19  12  35.029 

+ 

2.0790 

-f- 

37  56  22.97 

6.246 

T  Draconis  . 

.     .    4.5 

19  17  38.903 

I.II79 

+ 

73     9  10.63 

6.773 

Piazzi  vii.  67     .       S. 

Pi    5.7 

19  19  32.287 

+ 

6.2973 

+  111   18  45.52 

6.858 

^  Aquils     . 

3.5 

19  20     0.153 

3.0252 

+ 

2  53  52.23 

6.935  1 

•    »  Cygni       . 

.     '    3.1 

19  26  19.543 

+ 

2.4194 

+ 

27  43  51.55 

+ 

7.368 

K  AquilflB 

.     1    5.0 

19  31      1.633 

-h 

3.2288 

7  16     9.51 

7.757 

I  UrsflB  Mi  nor  is    . 

.     '    6.5 

19  32  29.969 

B5.3I60 

+ 

88  58     8.48 

7.884 

•    /3  SagiltflB     . 

4.5 

19  36     9.212 

+ 

2.6955 

+ 

17   13  25.24 

8.140 

7^  "Aquilse     . 

2.8 

19  41     4.662 

2.8522 

+ 

10  20  52.65 

8  551 

•    ^  Cygni       . 

2.9 

19  41  34.125 

-f 

1.8761 

+ 

44  51  53.36 

+ 

8.635 

a  Aquilae  (Allair) 

.     ,    0.9 

19  45  27.915 

2.JJ276 

+ 

8  34  50.68 

9.277 

•        Grooinbr.  1374  .       S. 

P.     5.6 

19  47     8.280 

7.2830 

+  105  47  31.30 

9.070 

•    e  Pa  von  is    . 

4.1 

19  47  58.298 

+ 

7.0170 

— 

73  11  47.09 

9.101 

e  Draconis  . 

.     '    3.9 

19  48  32  275 

0.1799 

+ 

69  59  25.18 

9.173 

fi  Aquilse     . 

.     .    3.9 

19  49  57.549 

■f 

2.9471 

+ 

6     8     5.22     + 

8.765 

•    ;'  SagittflB     . 

.     '    3.6 

19  53  54.591 

2.6678 

+ 

19  11  47.28 

9.599 

•    c  Sagittarii  . 

4.5 

19  55  57.357 

3.6967 

— 

28     0  44.13 

9.735 

r  AquilflB     . 

5.7 

19  58  48.963 

2.9330 

+ 

6  58  14.21 

9.944 

3  UrssB  Majoris(H.)  S. 

P.'    5.5 

20     1   57.880 

6.0471 

+  111  12  21.60 ; 

10.172 

•    0  AquilflB     . 

3.3 

20     5  40.818 

+ 

3.0971 



1     8  40.24  j  + 

10.463 

•  31   Cygni 

3.9 

20  10  11.975 

1.8893 

+ 

46  24  39.12 

10.792 

a*  Capricorn  i 

3.7 

29   12     0.414 

+ 

3.3320 

12  52  56.19 

10.922 

K  Cephei  (pr.) 

4.4 

20  12  33.033 

1.9257 

+ 

77  22  58.58 

10.990 

a  Pavonis     . 

2.1 

20  17     1.764 

+ 

4.7831 

— 

57     5    0.71 

11.197 

r  Cygni 

2.3 

20   18  19.091 

+ 

2.1538 

+ 

39  54  28.47  ,  + 

11.374 

K  Capricorn i 

5.1 

20  21     4.951 

3.4394 

— 

18  34     7.18 

Il.54i2 

e  Delphini    . 

4.0 

20  28     0.359 

+ 

2.8<i72 

+ 

10  55  59.49 

12.047 

Groombridge  3241 

1    6.5 

20  30  28.440 

— 

0.2209 

+ 

72     9  44.56 

12.220 

•    a  Delphini  . 

3.9 

20  34  34.514 

+ 

9  7878 

+ 

15  31  39.87 

12.525 

•    /5  Pavonis    . 

3.4 

20  35     7.925 

+ 

5.4722 

— 

66  35  38.16,  + 

12.5:{8 

a  Cygni 

1.4 

20  37  42.983 

2.0444 

+ 

44  53  27.32 . 

12.728 

•   </>  Capricorn i 

4.3 

20  39  38.506 

3,5605 

25  39  43.87 . 

12.703 

•    e  Cygni 

2.6 

20  41  48.066 

2.4277 

+ 

33  33  43.40 ! 

13.343 

fx  Aquarii    . 

.     .    4.8 

20  46  46.494 

+ 

3.2397 

— 

9  23  31.37 

I3.2JK5 

1'^  Year  Catalogue,  1879 

5.3 

20  52  31.098 

— 

2.5540 

+ 

80     8  35.52 

+ 

13.679   i 

V  Cygni 

4.1 

20  53     6.569 

+ 

2.2342 

+ 

40  44  51.56 

13.728 

<r*  UrsflB  Majoris    .       S. 

P     5.0 

21     0  47.866 

5.3528 

+  1 12  25  24.52 

14.284 

61^  Cygni 

5.4 

21     2     0.646 

2.6833 

+ 

38  12  48.67 

17.536 

:  Cygni       . 

3.3 

21     8  17.795 

2..'>497 

+ 

29  46  47.76 

14.614 

•    T  Cygni 

3.8 

21    10  26.423 

+ 

2.3935 

+ 

37  34  49.01 

+ 

I5.2<)7 

a  Cephei 

2.6 

21    15  58.693 

I.4:K55 

+ 

62     7  25.63 

15.175 

I   Pegasi 

4.3 

21    17     2.704 

2.7722 

+ 

19  20  17.94  • 

15.245 

•    C  Capricorn  i 

3.8 

21  20  26.660 

3.4342 

— 

22  52  59.62 

15.389 

1        1  Draconis  (H.)  .      S 

P     4.5 

21  21   30.757 

+ 

8.9869 

+ 

98  11  33  53     + 

15.463 

^Appureiit  right  aMCHUHiiMin  of  hUih  iiiavktnl  with  uii  asUtrittk  are  jjivcu  .iller  ilio<ie  of  stauilartl  sttirs. 
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MEAN  PLACES  FOR  ] 

1891.0.     (Janiuiry  0^.0-01.078,  Washington.) 

1 

1                      Name  of  Star. 

Mainil- 
tude. 

4.8 

Rijrlit  AtfceuHiuu. 
li      111  ~  8 

21  24  50.123 

Annual 
Variation. 

+  5.3»83 

Declination. 

+  109°4l'28.'25 

Annual 
Variation. 

+  is'.W) 

d  Ursae  Majoiis    .      S.  P. 

fi  Aquarii     . 

2.9 

21  25  49.261 

3.1616 

-     6     3     1.76 

15.667 

fi  Cephci  (pr.)     . 

3.4 

21  27  15.099 

0.7935 

-f  70     4  55.83 

ir».7.')7 

c  Aquarii     . 

4.8 

21  31  56.990 

3.1978 

-     8  20  34.11 

15.977 

•  74  Cygni 

5.0 

21  32  31.812 

^2.4016 

+  39  55  25.70 

16.055 

•    A'  Octantib    . 

5.4 

21  34     8.045 

-f  9.7707 

-  83  13  10.10 

+    16.048 

•    :  Chamaeleoiitis  .      S.  P. 

5.2 

21  37     4.810 

—    1.5670 

-  99  32  54.73 

16.285 

£   Pegasi 

2.4 

21  38  49.972 

+  2.9467 

+     9  22  31.63 

16.361 

11  Cephei      . 

4.8 

21  40  19.534 

0.9008 

+  70  48  34.59 

16..'>40 

*   ^*  Cygni 

4.5 

21  42  45.994 

2.8133 

+  48  48  19.29 

16.516   ' 

ft  Capricorni 

5.2 

21  47  21.204 

+  3.2759 

-   14     3  52.80 

+    16.784 

•  16  Pegasi      . 

5.1 

21  48     6.148 

2.7279 

+  25  24  44.75 

16.823   ! 

79  Draconis  . 

6.6 

21  51  30.365 

0.7285 

+  73  11   12.07 

17.014    i 

a  Aquarii     . 

3.0 

22     0  11.131 

3.0826 

-     0  50  57.19 

17.360   i 

a  Gruis 

1.9 

22     1  21.696 

3.B053 

-  47  29  18.46 

17.253    ' 

*    -  Pegasi 

4.3 

22     5     8.796 

+  2.6€02 

+  32  38  36.93 

+    17.584    ! 

3-<J  UrsBB  Majoris    .      S.  P. 

5.7 

22  10    6.866 

4.4190 

+  114  20  54.10 

17.817 

•    u  Octantis   . 

6.2 

22  10  38.075 

13.12:18 

-  86  31   14.25 

17.5K)0 

0  Aquarii     . 

4.4 

22  11     4920 

3.1690 

-     8  19  33.16 

17.8(H5    1 

•    ;'  Aquarii     . 

4.0 

22  16     1.562 

3.1007 

-     1  56  11.30 

18.043 

TT  Aquarii    . 

4.6 

22  19  42.642 

+  3.0647 

+     0  49  27.94 

+    18.159 

•    *T  Aquarii    . 

4.9 

22  24  52.694 

3.1781 

-   11   14    7.98 

18.322 

9  Draconis  .         .      S,  P. 

5.0 

22  25  49.525 

5.2586 

+  103  43  33.28 

18.400   1 

•    a  Lacertse   .         . 

3.9 

22  26  48.036 

2.4624 

+  49  43  19.60 

18.418 

7}  Aquarii     . 

4.2 

22  29  45.315 

3.0836 

-     0  40  45.04 

18.461  ; 

226  Cephei  (B.) 

5.7 

22  30  21.613 

+    1.0769 

+  75  39  52.89 

+    18.530   ' 

•  10  LacertfiB   . 

5.0 

22  34  22.222 

2.6867 

+  38  28  58.92 

18.672   , 

•    p  Octantis   . 

4.4 

22  34  52.963 

6.4745 

-  81  57     8.64 

18.687 

C  Pegasi 

3.5 

22  36     1.558 

2.9910 

+    10  15  44.92 

18.709   ' 

•    X  Pegasi      . 

4.1 

22  41    16.843 

2.8853 

+  22  59  31.69 

18.877 

I  Cephei     . 

3.6 

22  45  47.923 

+  2.1222 

+  65  37  37.53 

+    18.878 

X  Aquarii     . 

3.8 

22  46  55.704 

3.1327 

-     8     9  34.02 

19.077 

•        Groombr.  1706         S.  P. 

6.3 

22  51   13.310 

4.9649 

+  101  38  45.72 

19.185 

a  Pis.  Aus.  (FoNialhaut) 

1.3 

22  51  37.607 

3.3245 

-  30  11  59.32 

18.9<>6 

•    o  Andromedse 

3.8 

22  56  54.346 

2.7501 

+  41  44  24.29 

19.289 

a  Ursae  Majoris    .      S.  P. 

2.0 

22  56  59.887 

+  3.7461 

+  117  39  38.38 

+    19.366 

a  Pegasi  (Markah) 

2.5 

22  59  19.880 

2.9850 

+    14  37     7.73 

19.304 

•   <p  Aquarii     . 

4.3 

23     8  40.667 

3.1087 

-     6  38  11.32 

I9.:>60 

o  Cephei 

5.1 

23  14     9.111 

2.4446 

+  67  30  54.90 

19.671 

•    T  Pegasi 

4.6 

23  15  14.507 

2.9637 

+  23     8  37.02 

19.657 

0  Piscium    . 

4.3 

23  22  26.323 

-f  3.0412 

+     5  46  48.59 

+    I9.7C8 

X  Draconis  .         .      S.  P. 

4.0 

23  24  55.618 

3.6197 

+  110    4     2.70 

19.8:^9 

•    X  AndromedsB 

3.8 

23  32  13.788 

2.9226 

+  45  52     2.46 

19.473 

t  Piscium    . 

4.3 

23  34  20.639 

3.0842 

+     52    7.88 

19.484 

Y  Cephei     .         .         . 

3.5 

23  34  52.381 

2.4166 

+  77     1  26.05 

20.076 

•    i*  Aquarii    . 

5.2 

23  38  32.917 

+  3.1168 

-   18  52  54.49 

+    I9.C60 

•    d  Sculptoris 

4.6 

23  43  14.910 

3.1322 

-  28  43  58.06 

19.857 

•    Y^  Octantis   . 

5.2 

23  45  41.051 

3.6847 

-  82  37  28.59 

19.993 

(iroombridge4l6a      . 

6.6 

23  49  32.076 

2.8665 

+  73  48  13.39 

20.023 

u>  Piscium    . 

4.2 

23  53  42.850 

3.07a'i 

+     6  15  35.36 

19.931 

•  33  Piscium    . 

4.7 

23  59  45.382 

+   3.0708 

-     6  19     2.00. 

+    20.148 

— 

-    - 



*  Apparent  right  aaceuaiona  of  stars  marked  with  an  aaterisk  are  given  after  those  of  standai'd  stars. 
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JANUARY,  1891. 


CIROUMPOTiAR  STARS 

. 

APPARENT  PLACES  FOE  THF.  UPPEE  TEANSIT  AT  WASHINGTON. 

a  VvHSd  Minoris. 
(PoUris.) 

51  Cephei  (Hev.) 

6  Unas  Minoris. 

A  UiBffi  Minoris. 

Me&D 
Solar 
l>Rte. 

Mean 

Mean 
SoUr 
Date. 

Mean 
Solar 

Right 
Afloen- 
sion. 

Declina- 
tion 
North. 

ooiar 
Date. 

Right 
Afloen- 
aion. 

DeclJua- 

tion 
North. 

Right 
Aaoen- 
aion. 

Deollna- 

tion 
North. 

Date. 

Right 
Ascen- 
sion. 

Declina- 
tion 
North. 

Jan. 

h     m 

1  18 

-1-88  43 

Jaa. 

h     m 

6  49 

-f-87  13 

Jan. 

h     m 

18    7 

-1-86  36 

Jan. 

19  31 

+88  57 

0.3 

51.61 

// 
52.2 

0.5 

a 
34.42 

it 
3.4 

6.9 

a 
11.44 

36^9 

I.I 

a 
33.43 

68.4 

1.3 

50.58 

52.3 

1.5 

34.46 

3.7 

1.9 

11.47 

.36.6 

2.0 

33.09 

68.1 

1     2.3 

49.59 

52.3 

2.5 

34.51 

4.0 

2.9 

11.52 

36.3 

3.0 

32.77 

67.8 

33 

48.66 

52.4 

3.5 

34.56 

4.3 

3.9 

11.56 

35.9 

4.0 

32.44 

67.5 

4.3 

47  78 

52.5 

4.5 

34.62 

4.6 

4.9 

11.59 

35.6 

5.0 

32.11 

67.2 

5.3 

46.91 

52.5 

5.5 

34.69 

4.9 

5.9 

11.62 

35  3 

6.0 

31.72 

66.9 

6.3 

46.04 

52.6 

6.5 

34.78 

5.2 

6.9 

11.62 

35.0 

7.0 

31.32 

66.6 

7.3 

45.17 

52.7 

7.5 

34.88 

5.5 

7.9 

11.63 

34.7 

8.0 

30.87 

66.3 

8.3 

44.25 

52.8 

8.5 

35.00 

5.8 

8.9 

11.63 

34.3 

9.0 

30.41 

66.0 

9.2 

43.27 

52.9 

9.5 

35.11 

6.2 

9.9 

11.65 

34.0 

10.0 

29.97 

65.7 

10.2 

42.25 

53.0 

10.5 

35.19 

6.5 

10.9 

11.69 

33.6 

11.0 

29.58 

65.3 

11.2 

41.16 

53.1 

11.5 

35.26 

6.9 

11.9 

11.75 

33.2 

11.9 

29.24 

64.9 

12.2 

40.07 

53.2 

12.5 

35.28 

7.3 

12.9 

11.83 

32.8 

12.9 

29.00 

64.6 

13.2 

38.97 

53.2 

13.5 

35.28 

7.6 

13.9 

11.94 

32.5 

13.9 

28.84 

64.2 

14.2 

37.88 

53.2 

14.5 

35.23 

8.0 

14.9 

12.06 

32.1 

14.9 

28.76 

63.9 

15.2 

36.82 

53.2 

15.5 

35.19 

8.3 

15.9 

12.19 

31.8 

15.9 

28.72 

63.5 

16.2 

ri5.«4 

53.2 

16.4 

35.10 

8.6 

16.9 

12.32 

31.5 

16.9 

28.71 

63.2 

17.2 

:t4.88 

53.2 

17.4 

35.05 

8.9 

17.9 

12.44 

31.2 

17.9 

28.69 

62.9 

18.2 

:«.99 

53.2 

18.4 

34.99 

9.2 

18.9 

12.56 

30.9 

18.9 

28.67 

62.6 

19.2 

33.13 

53.2 

19.4 

34.95 

9.5 

19.9 

12.67 

30.6 

19.9 

28.60 

62.3 

20.2 

:J2.25 

53.2 

20.4 

34.94 

9.8 

20.9 

12.77 

30.3 

20.9 

28.51 

62.0 

21.2 

31.35 

53.2 

21.4 

34.91 

10.1 

21.9 

12.89 

30.0 

21.9 

28.41 

61.7 

22.2 

30.40 

53.2 

22.4 

34.89 

10.4 

22.9 

13.00 

29.7 

22.9 

28.30 

61.3 

23.2 

29.41 

53.2 

23.4 

34.86 

10.7 

23.9 

13.14 

29.4 

23.9 

28.24 

61.0 

24.2 

28.36 

53.2 

24.4 

34.80 

11. 1 

24.9 

13.29 

29.0 

24.9 

28.24 

60.6 

262 

27.27 

53.2 

25.4 

34.71 

11.4 

25.9 

13.46 

28.7 

25.9 

28.31 

60.3 

26.2 

26.18 

53.1 

26.4 

34.60 

11.8 

26.9 

13.66 

28.3 

26.9 

28.46 

59.9 

27.2 

25.09 

53.1 

27.4 

34.43 

12.1 

27.9 

13.89 

28.0 

27.9 

28.69 

59.5 

28.2 

24.02 

53.0 

28.4 

34.26 

12.5 

28.9 

14.11 

27.7 

28.9 

28.99 

59.2 

29.2 

23.03 

52.9 

29.4 

34.05 

12.8 

29.9 

14.35 

27.4 

29.9 

29.34 

58.8 

30.2 

22.08 

52.8 

30.4 

33.85 

13,1 

30.9 

14.58 

27.2 

30.9 

29.69 

58.5 

31.2 

21.19 

52.6 

31.4 

33.65 

13.3 

31.9 

14.80 

26.9 

31.9 

30.03 

58.2 

32.2 

20.34 

52.5 

32.4 

33.48 

13.6 

32.9 

15.00 

26.7 

32.9 

30.31 

57.9  : 

FEBRUARY,  1891. 
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CIROUMPOLAR  STARS 

, 

APPARENT  PLACES  FOB 

THE  UPPER  TRANSIT  AT  WASHINGTON. 

1 

Mean 
Solar 
I>:tt«. 

a  Ur8H3  Miiioris. 
(Polaris,) 

Hean 

51  Ceph 

Bi  (HKV.) 

Mean 
Solar 
Pate. 

aUrsffi 

Miiioritt. 

Declina- 
tion 
North, 

Mean 
Solar 
Date. 

1 
\  UniiB  MiuoriB. 

Right 
AsceD. 
sion. 

I>ecli  na- 
tion 
Xorth, 

Douir 
I>ato. 

Feb. 

Right 
Ascen- 
sion. 

Declina- 
tion 
North. 

Right 
Aacon- 
sion. 

Right 
Aaceii- 
aiuu. 

OeoUna. 
tion 
North,     1 

Feb. 

h     ni 

1  17 

-1-88  48 

h     ni 

6  49 

-f-87  13 

Feb. 

h     m 

18    7 

+86°  36 

Feb. 

h     m 

19  31 

+88  57 

1.2 

8o'!34 

52.5 

1.4 

33.48 

13.6 

1.9 

15.00 

26.7 

1.9 

8 

30.31 

57*9    ' 

28 

79.52 

52.4 

2.4 

33.32 

13.8 

2.9 

15.19 

26.4 

2.9 

.30.58 

57.7 

:j.2 

78.69 

52.3 

34 

33.17 

14.1 

3.9 

15.38 

26.2 

3.9 

30.82 

57.4 

4.2 

77.84 

52.3 

4.4 

33.04 

14.4 

4.9 

15.57 

25.9 

4.9 

31.00 

57.1 

5.2 

76.97 

52.2 

5.4 

32.91 

14.7 

5.9 

15.76 

25.6 

5.9 

31.21 

56.8 

'■     6.2 

76.03 

52.1 

6.4 

32.76 

1.5.0 

6.9 

15.98 

25.3 

6.9 

31.45 

56.4 

7.2 

75.05 

52.1 

7.4 

32.60 

15.3 

7.9 

16.21 

25.0 

7.9 

31.74 

56.1 

8.2 

74.04 

52.0 

8.4 

32.40 

15.6 

8.9 

16.45 

24.8 

8.9 

32.12 

55.7 

1     9.2 

73.03 

51.8 

9.4 

32.18 

15.9 

9.9 

16.73 

24.5 

9.9 

32.68 

55.4 

1   10.2 

72.05 

51.7 

10.4 

31.92 

16.2 

10.9 

17.00 

24.2 

10.9 

.33.12 

55.1 

11.2 

71.12 

51.5 

11.4 

31.64 

16.5 

11.9 

17.31 

24.0 

11.9 

33.71 

54.8 

12.2 

70.24 

51.3 

12.4 

31.33 

16.7 

12.9 

17.60 

23.8 

12.9 

34.33 

54.5 

'   I:J.2 

69.43 

51.1 

13.4 

31.03 

17.0 

13.9 

17.89 

23.6 

13.9 

34.97 

.'V4.2 

14.2 

68.67 

51.0 

14.4 

30.75 

17.2 

14.9 

18.17 

23.4 

14.9 

35.58 

5.3.9 

15.1 

67M 

50.8 

15.4 

30.49 

17.4 

15.9 

18.44 

23.2 

15.9 

:^6.17 

53.7 

16. 1 

67.26 

50.6 

16.4 

30.25 

17.0 

16.9 

18.70 

23.0 

16.9 

36.70 

53.4 

17.1 

66.54 

50.5 

17.4 

30.00 

17.9 

17.8 

18.96 

22.8 

17.9 

37.21 

53.2 

18.1 

65.80 

50.3 

18.4 

29.76 

18.1 

18.8 

19.23 

22.6 

18.9 

37.73 

52  9 

19.1 

65.02 

50.2 

19.4 

29.51 

18.3 

19.8 

19.51 

22.4 

19.9 

38.26 

52.6 

20.1 

64  19 

50.0 

20.4 

29.25 

18.6 

20.8 

19.80 

22.2 

20.9 

:)8.84 

52.3 

21.1 

63..35 

49.8 

21.4 

28.97 

18.8 

21.8 

20.10 

22.0 

21.9 

39.48 

52.0 

22.1 

62.48 

49  6 

22.4 

28.66 

19.1 

22.8 

20.43 

21.8 

22.9 

40.19 

51.7 

23.1 

61.62 

49.4 

2,3.4 

28.31 

19.3 

23.8 

20.79 

21.6 

23.9 

40.98 

51.5 

24.1 

60.78 

49.2 

24.3 

27.94 

19.6 

24.8 

21.14 

21.4 

24.9 

41.83 

51.2 

25.1 

60.01 

48  9 

25.3 

27.54 

19.8 

25.8 

21.50 

21.2 

25.9 

42.74 

50.9 

26.1 

59.30 

48.7 

26.3 

27.14 

20.0 

26.8 

21.87 

21.1 

269 

43.66 

50.7 

27.1 

58.67 

48.4 

27.3 

26.75 

20.2 

27.8 

22.21 

21.0 

27.9 

44.57 

50.5 

28.1 

58.08 

48  1 

28.3 

26.39 

20.3 

28.8 

22.56 

20.9 

28.9 

45.46 

50.3 

! 
29.1 

57.53 

47.9 

29.3 

26.03 

20.4 

29.8 

22.87 

20.8 

29.9 

46.29 

60.1 
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OmOUMPOLAR  STARS 

. 

APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

: 

a  UrHte  MinoriK. 

(Polaris.) 

51  Ceph 

Bi(HKV.) 

6  Une  Mlnoris. 

X  UrwB  MiiioriH. 

lioaii 
Solar 
Date. 

i 

1         — 
Mar. 

y«    w. 

Mean 
Solar 
Dato. 

Mar. 

III 

Mean 
Solar 
Date. 

Kight 
Ascen- 
sion. 

Declina- 

tion 
North. 

til 

Declina- 

tion 

North. 

+87  13 

Ahcou* 

SiOD. 



h     ui 

18    7 

Declina- 
tion 
North. 

Sight 
aion. 

Declina- 
tion 
North. 

b     m 
1   17 

+  88  43 

h    m 

6  49 

Mar. 

+  86  36 

Mar. 

h     m 

19  31 

+  88  57 

i.l 

B 

57.53 

47.9 

1.3 

26'.03 

20.4 

1.8 

22*87 

20.8 

1.9 

46.29 

50.1 

2.1 

57.01 

47.7 

2.3 

25.70 

20.6 

2.8 

23.19 

30.7 

2.9 

47.08 

49.9 

3.1 

56.50 

47.4 

3.3 

85.38 

20.7 

3.8 

23.49 

20.6 

3.9 

47.83 

49.7 

4.1 

55  93 

47.2 

4.3 

25.09 

20.9 

4.8 

23.80 

20.4 

4.9 

48.57 

49.5 

5.1 

55.35 

47.0 

5.3 

24.77 

21.1 

5.8 

24.11 

20.3 

5.9 

49.31 

49.3 

1     6.1 

54.71 

46.8 

6.3 

24.45 

21.3 

6.8 

24.44 

20.2 

6.9 

50.09 

49.0 

!     7.1 

54.07 

46.6 

7.3 

24.10 

21.5 

7.8 

24.77 

20.0 

7.9 

50.93 

98.8 

1     «.l 

53.41 

46.3 

8.3 

23.73 

21.6 

8.8 

25.13 

19.9 

8.9 

51.86 

48.5 

!).l 

52.76 

46.1 

9.3 

23.32 

21.8 

9.8 

25.50 

19.8 

9.9 

52.85 

48.3 

lO.I 

52.17 

45.8 

10.3 

22.90 

22.0 

10.8 

25.88 

19.7 

10.9 

53.90 

48.1 

II. 1 

51.63 

45.5 

11.3 

22.47 

22.1 

11.8 

26.27 

19.6 

11.9 

54.98 

47.9 

i    12.1 

1 

51.17 

45.2 

12.3 

22.03 

22.2 

12.8 

26.64 

19.6 

12.9 

56.08 

47.8 

i  i:U 

50.77 

44.9 

1.3.3 

21.60 

22.3 

13.8 

27.00 

.9.6 

13.9 

57.15 

47.6 

14.1 

50.44 

44.6 

14.3 

21.18 

22.4 

14.8 

27.35 

19.6 

14.9 

58.19 

47.6 

15.1 

50.14 

44.3 

15.3 

20.78 

22.5 

15.8 

27.69 

19.5 

15.8 

59.17 

47.4 

16.1 

40.84 

44.0 

16.3 

20.43 

22.5 

16.8 

28.01 

19.5 

16.8 

60.12 

47.3 

17.1 

40.52 

43.8 

17.3 

20.07 

22.6 

17.8 

28.33 

19.5 

17.8 

61.04 

47.1 

18.1 

40.19 

43.5 

18.3 

19.70 

22.7 

18.8 

28.67 

19.4 

18.8 

61.96 

47.0 

lO.I 

48.81 

43.3 

19.3 

19.34 

22.8 

19.8 

*i9.00 

19.4 

19.8 

62.90 

46.9 

,  20.1 

48.39 

43.0 

20.3 

18.96 

22.9 

20.8 

29.36 

19.3 

20.8 

63.89 

46.7 

21.1 

47.96 

42.7 

21.3 

18.54 

2:^.0 

21.8 

29.73 

19.3 

21.8 

04.95 

46.5 

1  22.0 

47.54 

42.4 

22.3 

18.11 

23.1 

22.8 

.30.11 

19.2 

22.8 

66.07 

46.4 

;  23.0 

47.13 

42.1 

23.3 

17.66 

23.2 

23.8 

30.52 

19.2 

23.8 

67.25 

46.2 

24.0 

46.76 

41.8 

24.3 

17.19 

23.2 

24.7 

30.90 

19.2 

24.8 

68.48 

46.1 

25.0 

46.49 

41.4 

25.3 

16.70 

23  3 

25.7 

31.31 

19.2 

25.8 

69.73 

46.0 

26.0 

46.27 

41.1 

26.3 

16.22 

23.3 

26.7 

31.68 

19.3 

26.H 

70.95 

46.0 

27.0 

46.14 

40.7 

27.3 

15.77 

23.3 

27.7 

32.06 

19.4 

27.H 

72.15 

45.9 

28.0 

46.05 

40.4 

28.3 

15.34 

23.3 

28.7 

32.39 

19.4 

28.8 

73.28 

45.9 

20.0 

45.!)8 

1 
40.1    • 

29.3 

14.92 

23.3 

29.7 

:w.73 

19.5 

29.8 

74.37 

45.8 

30.0 

45.92 

39.8  ! 

30.3 

14.54 

23.3      30.7 

33.06 

19.6 

30.8 

75.41 

45.8 

31.0 

45.87 

39.6 

31.3 

14.18 

23  3 

31.7 

33.36 

19.6 

31.8 

76.39 

46.7 

32.0 

45.77 

39.3 

32.3 

13.82 

23.3 

32.7 

33.68 

19.7 

32.8 

77.38 

45.7 

ARPIL,  1891. 
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CIRCUMPOLxUl  STARS 

, 

APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINaTON. 

Mean 
Solar 
Date. 

a  Ursas  Miuoris. 
(Polaris.) 

Mean 
Solar 
Dato. 

Apr. 

51  Ceph 

Right 
Ascen- 
sion. 

ei(HKV.) 

Mean 
Solar 
Date. 

d  Urate 

Riffht 
Ascen- 
sion. 

Miuoris. 

Mean 
Solar 
Date. 

X  UrssB  MinoriB. 

Ki^fbt 
Ascen- 
sion. 

Declina- 
tion 
North. 

Declinii- 

tiou 

North. 

Deolina- 

tion 
North. 

Bight 
Ascen- 
sion. 

Declina- 
tion 
North. 

Apr. 

b     ni 

1  17 

-1-88  43 

h    m 
6  49 

-1-87  13 

Apr. 

h     ni 

18    7 

+86  36 

Apr. 

h     m 

19  32 

+88  57 

1.0 

S 

45.77 

39.3 

1.3 

8 

13.82 

23.3 

1.7 

33  68 

19.7 

1.8 

17*38 

45.7 

2.0 

45.63 

39.0 

2.2 

13.46 

23.3 

2.7 

34.00 

19.7 

2.8 

18.36 

45.6 

3.0 

45.48 

38.8 

3.2 

13.08 

23.3 

3.7 

34.33 

19.7 

3.8 

19.40 

45.5 

4.0 

45.30 

38.5 

i.2 

12.68 

23.3 

4.7 

34.67 

19.8 

4.8 

20.50 

45.5 

5.0 

45.15 

38.2 

5.2 

12.25 

23.4 

5.7 

35.04 

19.8 

5.8 

21.68 

45.4 

6.0 

45.01 

37.8 

6.2 

11.81 

23.4 

6.7 

35.40 

19.9 

6.8 

22.86 

45.3 

7.0 

44.95 

37.5 

7.2 

11.35 

23.4 

7.7 

35.77 

20.0 

7.8 

24.11 

45.3 

8.0 

44.95 

37.2 

8.2 

10.89 

23.3 

8.7 

36.14 

20.1 

8.8 

25.36 

45.3 

9.0 

45.03 

36.8 

9.2 

10.44 

23.2 

9.7 

36.48 

20.3 

9.8 

26.59 

45.3 

10.0 

45.17 

36.5 

10.2 

10.00 

23.2 

10.7 

36.80 

20.4 

10.8 

27.77 

45.3 

10.9 

45.35 

36.2 

11.2 

9.59 

23.1 

11.7 

37.12 

20.6 

11.8 

28.91 

45.4 

11.9 

45.56 

35.9 

12.2 

9.22 

23.0 

12.7 

37.41 

20.7 

12.8 

29.97 

45.4 

12.9 

45.76 

35.6 

13.2 

8.86 

22.9 

13.7 

37.71 

20.9 

13.8 

31.01 

45,5 

13.9 

45.94 

35.4 

14.2 

8.51 

22  8 

14.7 

37.98 

21.0 

14.8 

32.01 

45.5 

14.9 

46.07 

35.1 

15.2 

8.17 

22.7 

15.7 

38.28 

21.1 

15.8 

33.02 

45.5 

15.9 

46.17 

34.8 

16.2 

7.81 

22.0 

16.7 

38.56 

21.2 

16.8 

34.05 

45.5 

16.9 

46.25 

34.5 

17.2 

7.43 

22.6 

17.7 

38.88 

21.3 

17.8 

35.12 

45.5 

17.9 

46.32 

34.3 

18.2 

7.05 

22.5 

18.7 

39.20 

21.4 

18.8 

36.27 

45.5 

18.9 

46.41 

33.9 

19.2 

6.62 

22.5 

19.7 

39.54 

21.6 

19.8 

37.45 

45.6 

19.9 

46.53 

33.6 

20.2 

6.19 

22.4 

20.7 

39.89 

21.7 

20.8 

38.68 

45.6 

20.9 

46.72 

33.3 

21.2 

5.75 

22.3 

21.7 

40.21 

21.9 

21.7 

39.93 

45.6 

21.9 

46.98 

33.0 

22.2 

5.32 

22.2 

22.7 

40.53 

22.1 

22.7 

41.15 

45.7 

22.9 

47.32 

32.6 

23.2 

4.90 

22.0 

23.7 

40.84 

22.3 

23.7 

42.34 

45.8 

23.9 

47.77 

32.3 

24.2 

4.52 

21.8 

24.7 

41.12 

22.6 

24.7 

43.47 

.     46.0 

24.9 

48.15 

32.0 

25.2 

4.15 

21.6 

25.7 

41.38 

22.8 

25.7 

44.52 

46.1 

25.9 

48.97 

31.8 

26.2 

3.83 

21.5 

26.7 

41.62 

23.0 

26.7 

45.52 

46.2 

26.9 

49.01 

31.5 

27.2 

3.52 

21.3 

27.7 

41.85 

23.2 

27.7 

46.46 

46.3 

27.9 

49.42 

31.3 

28.2 

3.24 

21.1 

28.7 

42.07 

23.4 

28.7 

47.36 

46.4 

28.9 

49.79 

31.0 

29.2 

2.95 

21.0 

29.6 

42.30 

23.6 

29.7 

48.26 

46.5 

29.9 

50.12 

30.8 

30.2 

2.66 

20.9 

30.6 

42.54 

23.8 

30.7 

49.17 

46.6 

30.9 

50.44 

30.6 

31.2 

2.35 

20.8 

31.6 

42.79 

24.0 

31.7 

50.14 

46.7 

31.9 

60.74 

30.3 

20 
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OEBOUMPOLAE  STABS 

. 

1 

APPARENT  PLACBS  FOR  THE  UPPER  TRANSIT  AT  WARHTNGTON. 

a  Ureaa  Minoris. 
(PoUris.'i 

51  Ceph 

ei  (Hkv.) 

6  U188B  Miuoris. 

1 
A  Ursffi  MiDoriH.    ■ 

Mean 
SoUur 
Date. 

\    »'"'— 

Moau 
SoUr 
Date. 

Right 
Afloen- 
aion. 

Declina. 

tion 

North. 

Mean 
Solar 
Dat«. 

Bight 

ASCOD- 

siou. 

.  Deoliua- 
!       tion 
North, 

Mean 
SoUr 
Date. 

Right 
Amod- 
sion. 

Dediiui- 

tion 

ITorth. 

Right 
Ascen- 
sion. 

Declina 

tion 
North       1 

May 

h    m 

1  17 

+  88  43 

May 

h     mi          o       1 

6  48|-h87  13 

May 

h     m 

18    7 

+86  36 

May 

h    m 

19  32 

+  88  57 

1.9 

50'!74 

30.3 

1.2 

62!35 

20.8 

1.6 

42.79 

ft 
24.0 

1.7 

s 
50.14 

It 
46.7 

2.9 

51.08 

30.0 

2.2 

62.02 

20.6 

2.6 

43.03 

24.1 

2.7 

51.15 

46.8 

3.9 

51.47 

29.8 

3.2 

61.67 

20.5 

3.6 

43.29 

24.3 

3.7 

52.22 

46.9 

4.9 

51.90 

29.5 

4.2 

61.31 

20.3 

4.6 

43.56 

34.6 

4.7 

53.30 

47.0 

1 

,     5.9 

52.43 

29.2 

5.2 

60.95 

20.2 

5.6 

43.82 

24.8 

5.7 

54.40 

47.2 

'     C.9 

53.01 

28.9 

6.1 

60.60 

20.0 

6.6 

44.07 

25.1 

6.7 

55.47 

47.3 

7.9 

53.62 

28.7 

7.1 

60.27 

19.7 

7.6 

44.29 

25.3 

7.7 

56.51 

47.5 

8.9 

54.29 

28.4 

8.1 

59.96 

19.5 

8.6 

44.49 

25.6 

8.7 

57.48 

47.7 

1     9.9 

54.95 

28.2 

9.1 

59.67 

19.3 

9.6 

44.68 

25.9 

9.7 

58.37 

47.9 

10.9 

55.58 

28.0 

10.1 

59.43 

19.0 

10.6 

44.85 

26.2 

10.7 

59.21 

48.1 

11.9 

56.19 

27.8 

11.1 

59.19 

18.8 

1 1.6 

45.00 

26.4 

11.7 

60.00 

48.3 

12.9 

56.75 

27.6 

12.1 

58.98 

18.6 

12.6 

45.18 

26.7 

12.7 

60.77 

48.5 

1   13.9 

57.27 

27.4 

13.1 

58.76 

18.4 

13.6 

45.34 

26.9 

13.7 

61.56 

48.7 

!   14.9 

57.77 

27.2 

14.1 

58.53 

18.2 

14.6 

45.52 

27.1 

14.7 

62.:}8 

48.8 

15.9 

58.28 

27.0 

15.1 

58.27 

18.0 

15.6 

45.70 

27.4 

15.7 

63.23 

49.0 

1   16.9 

1 

58.80 

26.8 

16.1 

58.01 

17.8 

16.6 

45.90 

27.6 

16.7 

64.13 

49.1 

17.9 

59.38 

26.5 

17.1 

57.71 

17.6 

17.6 

46.10 

27.9 

17.7 

65.07 

49.3 

1    18.9 

60.02 

26.3 

18.1 

57.41 

17.4 

18.6 

46.29 

28.1 

18.7 

66.03 

49.5 

1   19.9 

60.73 

26.0 

19.1 

57.12 

17.1 

19.6 

46.48 

28.4 

19.7 

66.98 

49.7 

20.9 

61.51 

25.8 

20.1 

56.84 

16.9 

20.6 

46.65 

28.8 

20.7 

67.88 

50.0 

21.9 

62.33 

25.6 

21.1 

56.59 

16.6 

21.6 

46.80 

29.1 

21.7 

68.73 

50.2 

22.9 

63.15 

25.4 

22.1 

56.39 

16.3 

22.6 

46.92 

29.4 

22.7 

69.49 

50.5 

;  23.9 

63.97 

25.3 

23.1 

56.20 

16.0 

23.(» 

47.01 

29.7 

23.7 

70.18 

50.7 

i  24.9 

1 

1 

64.78 

25.1 

24.1 

56.04 

15.8 

24.6 

47.10 

30.0 

24.7 

70.80 

51.0 

1 
25.9 

65.54 

25.0 

25.1 

55.91 

15.5 

25.6 

47.16 

30.3 

25.7 

71.36 

51.2 

1  26.9 

66.25 

24.9 

26.1 

55.79 

15.2 

26.6 

47.24 

30.6 

26.7 

71.91 

51.5 

;  27.9 

66.94 

24.7 

27.1 

55.65 

15.0 

27.6 

47.32 

30.8 

27.6 

72.46 

51.7 

1  26.9 

67.59 

24.6 

28.1 

55.53 

14.8 

28.6 

47.41 

31.1 

28.6 

73.02 

51.9 

29.9 

68.27 

24.5 

29.1 

55.38 

14.5 

29.6 

47.50 

31.4 

29.6 

73.64 

52.1 

i  30.9 

68.98 

24.3 

30.1 

55.22 

14.3 

30.6 

47.61 

31.6 

30.6 

74.30 

52.3 

31.9 

69.73 

24.1 

31.1 

55.03 

14.1 

31.6 

47.72 

31.9 

31.6 

74.99 

52.6 

32.9 

1 

i 

70.55 

23.9 

32.1 

54.85 

13.8 

32.6 

47.82 

32.2 

32.6 

75.70 

62.8 
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OIEOUMPOLAB  STAKS 

a 

APPARENT  PLACES  FOB  THE  UPPER  TRANSIT  AT  WASHINGTON. 

a  Ur8»  Minoris. 
(Polaris.) 

51  Ceph 

ei  (Hkv.) 

6  UraiB  Minoris. 

a  UrssB  Minoris. 

Mean 
SolftT 
Date. 

June 

1 

Mean 
Solar 

Bight 
Asoen- 
Bion. 

Mean 
Solar 
Dato. 

Right 
Ahccu- 
siou. 

Deolina- 

tion 
North. 

Mean 
Sohu- 
Dat«. 

Right 

Asoon- 

8lon. 

Deolina. 

tion 

North. 

Date. 

Declina- 
tion 
North. 

Deolina 

tion 

North 

h     m 

1  18 

-f-88  43 

June 

h     fli 
6  48 

+87  13 

June 

h     in 

18    7 

+86  36 

June 

h     m 

19  33 

+88  57 

1.9 

10.55 

// 
23.9 

1.1 

8 

54.85 

13.8 

1.6 

47.82 

32.2 

1.6 

8 

15.70 

52.8 

2.8 

11.43 

23.8 

2.1 

54.66 

13.5 

2.6 

47.91 

32.6 

2.6 

16.39 

53.1 

3.8 

12.36 

23.6 

3.1 

54.52 

13.2 

3.6 

47.98 

32.9 

3.6 

17.02 

53.4 

4.8 

13.32 

23.5 

4.1 

54.38 

12.9 

4.6 

48.03 

33.3 

4.6 

17.61 

53.7 

5.8 

14.29 

ZU 

5.1 

54.27 

12.5 

5.5 

48  05 

33.6 

5.6 

18.11 

54.0 

6.8 

15.24 

23.3 

6.1 

54.21 

12.2 

6.5 

48.06 

33.9 

6.6 

18.53 

54.3 

7.8 

16.14 

23.3 

7.1 

54.16 

11.9 

7.5 

48.06 

34.3 

7.6 

18.91 

54.6 

8.8 

17.01 

23.2 

8.1 

54.13 

11.6 

8.5 

48.04 

34.6 

8.6 

19.24 

54.9 

9.8 

17.83 

23.1 

9.1 

54.11 

11.3 

9.5 

48.05 

34.8 

9.6 

19.58 

55.2 

10.8 

18.60 

23.1 

10.1 

54.07 

11. 1 

10.5 

48.04 

35.1 

10.6 

19.92 

55.4 

11.8 

19.37 

23.0 

11.1 

54.02 

10.8 

11.5 

48.06 

35.4 

11.6 

20.29 

56.7 

12.8 

20.16 

22.9 

12.1 

53.97 

10.5 

12.5 

48.07 

35.7 

12.6 

20.70 

55.9 

13.8 

20.96 

22.8 

13.1 

53.88 

10.3 

13.5 

48.10 

36.0 

13.6 

21.15 

56.2 

14.8 

21.83 

22.7 

14.1 

53.79 

10.0 

14.5 

48.14 

36.3 

14.6 

21.62 

56.5 

15.8 

22.75 

22.6 

15.1 

53.68 

9.7 

15.5 

48.15 

36.6 

15.6 

22.10 

56.8 

16.8 

23.73 

22.5 

16.1 

53.60 

9.4 

16.5 

48.15 

37.0 

16.6 

22.54 

57.1 

17.8 

24.76 

22.4 

17.0 

53.55 

9.0 

17.5 

48.13 

37.3 

17.6 

22.92 

57.4 

18.8 

25.81 

22.4 

18.0 

53.53 

8.7 

18.5 

48.09 

37.7 

18.6 

23.23 

67.8 

19.8 

26.85 

22.3 

19.0 

53.53 

8.4 

19.5 

48.03 

38.0 

19.6 

23.46 

58.1 

20.8 

27.86 

22.3 

20.0 

53.58 

8.0 

20.5 

47.04 

38.3 

20.6 

23.62 

58.4 

1  21.8 

28.86 

22.3 

21.0 

53.64 

7.7 

21.5 

47.86 

38.7 

21.6 

23.70 

58.8 

'  22.8 

29.78 

22.4 

22.0 

53.73 

7.4 

22.5 

47.74 

38.9 

22.6 

23.74 

59.1 

,  23.8 

30.65 

22.4 

23.0 

53.84 

7.1 

23.5 

47.65 

39.2 

23.6 

23.77 

59.4 

24.8 

31.50 

22.4 

24.0 

53.89 

6.9 

24.5 

47.56 

39.5 

24.6 

23.81 

69.7 

25.8 

32.34 

22.4 

25.0 

53.97 

6.6 

25.5 

47.48 

39.8 

25.6 

23.90 

59.9 

26.8 

33.19 

22.4 

26.0 

54.03 

6.3 

26.5 

47.39 

40.0 

26.6 

24.01 

60.2 

;  27.8 

34.10 

22.4 

27.0 

54.04 

6.0 

sp.s 

47.33 

40.3 

27.6 

24.17 

60.5 

28.8 

1 

35.04 

22.3 

28.0 

54.08 

5.7 

28.5 

47.25 

40.6 

28.6 

24.34 

60.8 

!  29.8 

36.05 

22.3 

29.0 

54.11 

5.4 

29.6 

47.17 

41.0 

29.6 

24.50 

61.1 

1  30.8 

37.10 

22.3 

30.0 

54.16 

5.1 

30.5 

47;06 

41.3 

30.6 

24.62 

61.5 

31.8 

38.18 

22.3 

31.0 

54.22 

4.8 

31.5 

46.94 

41.7 

31.6 

24.70 

61.8 
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OmCUMPOLAR  STARS 

. 

APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WA8HINGTOK. 

a  Unufi  Miuoi'iB. 
(PoUris.) 

51  Ceph 

Bi  (Hbv.) 

6  UniB  Mluoris. 

X  UniB  Minons. 

Mean 
Solar 
Date. 

Mean 
Solar 
Date. 

Mean 
Solar 
Date. 

Sots? 
Dat«. 

1 

Rtjeht 
Asceu- 
sion. 

Declina- 
tion 
North. 

Rijrht 
Aaccu- 
aion. 

h     m 

6  48 

Declina- 
tion 
North. 

+87  ]2 

Right 
AaccQ. 
aion. 

h     m 

18    7 

Declina. 

tion 
North. 

RifClit 
Aaccn- 
aion. 

Dec-Una 

tion 
North. 

+  88  58' 

Jnly 

h     m 

1  18 

+  88  43 

July 

July 

+  86  36' 

July 

b     ni 

19  33 

1.8 

38J8 

88.3 

1.0 

54.88 

64.8 

1.5 

a 
46.94 

41.7 

1.6 

84.70 

r.8 

•i.8 

39.88 

28.4 

8.0 

54.33 

64.5 

8.5 

46.80 

48.0 

8.5 

24.69 

8.8 

3.8 

40.35 

88.4 

8.9 

54.46 

64.1 

3.5 

46.64 

48.3 

3.5 

84.60 

8.5   1 

4.8 

41.38 

88.5 

3.9 

54.68 

63.8 

4.5 

46.46 

486 

4.5 

84.45 

8.9 

5.8 

48.36 

88.6 

4.9 

54.79 

63.4 

5.5 

46.88 

48.9 

5.5 

84.86 

3.8 

6.8 

43.30 

88.7 

5.9 

54.98 

63.1 

6.5 

46.11 

43.8 

6.5 

84.03 

3.6 

7.8 

44.17 

88.8 

6.9 

55.17 

68.9 

7.5 

45.94 

43.5 

7.5 

83.8:J 

3.9    ' 

8.7 

45.08 

88.8 

7.9 

55.34 

68.6 

8.5 

45.76 

43.7 

8.5 

8:j.65 

"i 

9.7 

45.86 

28.9 

8.9 

55.48 

62.3 

9.5 

45.61 

44.0 

9.5 

23.50 

4.5 

10.7 

46.73 

88.9 

9.9 

55.68 

62.1 

10.5 

45.46 

44.3 

10.5 

23.39 

4,7 

11.7 

47.68 

83.0 

10.9 

56.74 

61.8 

11.4 

45.33 

44.5 

11.5 

23..30 

5.0 

ia.7 

48.58 

83.0 

11.9 

55.85 

61.5 

18.4 

45.19 

44.8 

18.5 

23.24 

5.4 

13.7 

49.59 

83.1 

18.9 

55.96 

61.8 

13.4 

45.03 

45.1 

13.5 

23.15 

5.7 

14.7 

50.64 

83.1 

13.9 

56.10 

60.9 

14.4 

44.86 

45.4 

14.5 

2:^.01 

6.1 

15.7 

51.70 

83.8 

14.9 

.'16.87 

60.6 

15.4 

44.66 

45.8 

15.5 

28.80 

6.4 

16.7 

58.78 

83.3 

159 

56.47 

60.8 

16.4 

44.43 

46.1 

16.5 

88.51 

6.8 

17.7 

53.83 

83.5 

16.9 

56.71 

59.9 

17.4 

44.80 

46.4 

17.5 

82.13 

7.1 

18.7 

54.85 

83.6 

17.9 

56.97 

59.6 

18.4 

43.94 

46.7 

18.5 

81.69 

7.5 

19.7 

55.80 

83.8 

18.9 

57.86 

59.3 

19.4 

43.68 

46.9 

19.5 

81.19 

7.8 

ao.7 

56.69 

84.0 

19.9 

57.55 

59.0 

80.4 

43.41 

47.2 

20.5 

80.67 

8.1 

21.7 

57.55 

84.1 

80.9 

57.83 

58.7 

81.4 

43.15 

47.4 

81.5 

80.14 

8.4    1 

t2.7 

58.37 

84.3 

81.9 

58.10 

58.5 

88.4 

48.91 

47.6 

88.5 

19.66 

8.7 

2:j.7 

59.80 

84.4 

88.9 

58.37 

58.8 

83.4 

48.66 

47.9 

83.5 

19.81 

9.0 

*24.7 

60.05 

84.5 

83.9 

58.60 

58.0 

84.4 

48.43 

48.1 

84.5 

18.80 

9.3 

85.7 

60.95 

84.7 

84.9 

58.83 

57.7 

85.4 

48.19 

48.3 

85.5 

18.41 

9.6 

86.7 

61.89 

84.8 

85.9 

59.06 

57.4 

86.4 

41.97 

48.6 

26.5 

18.04 

9.9 

87.7 

68.89 

24.9 

86.9 

59.87 

57.1^ 

87.4 

41.71 

48.9 

27.5 

17.64 

10.2 

28.7 

63.91 

25.1 

87.9 

59.54 

56.8* 

88.4 

41.46 

49.2 

28.5 

17.18 

10.6 

89.7 

64.95 

85.3 

88.9 

59.88 

56.5 

89.4 

41.17 

49.4 

29.5 

16.66 

10.9   . 

30.7 

65.98 

85.5 

89.9 

60.18 

56.8 

30.4 

40.87 

49.7 

30.5 

16.06 

11.3 

31.7 

66.98 

85.7 

30.9 

60.48 

55.9 

31.4 

40.55 

50.0 

31.5 

15.40 

11.6 

38.7 

67.91 

85.9 

31.9 
38.9 

60.83 
61.80 

55.6 
55.4 

38.4 

40.81 

50.2 

38.5 

14.67 

11.9 
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OIEOUMPOLAR  STARR 

APPARKJ«T  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

a  IJi-sie  Minoris. 
(Polaris,) 

51  Cephel  (HeV.) 

6  Ursie  Minoris. 

A  Unte  Minoris. 

Mean 
Solar 
Date. 

Aug. 

Mean 

ftnlar 

Bight 
Ascen- 
sion. 

Declina- 
tion 
Korih, 

Bight 
Asoen- 
aiou. 

Deolina- 

tion 
North. 

Mean 
Solar 
Date. 

Bight 
AJicen- 
slon. 

Declina- 
tion 
North. 

OOIiir 

Date. 

Bight 
Ascen- 
sion. 

Declina 

tion 

North 

h     m 

I  19 

+  88  43 

Aug. 

h     m 

6  49 

+8fl2 

Aug. 

h     m 

18    7 

+  86  36 

Aug. 

h     ni 

19  32 

+88  68 

1.7 

8 

7.91 

It 
25.9 

1.9 

• 

1.20 

55.4 

1.4 

4o!21 

50.2 

1.5 

n 
74.67 

11.0 

2.7 

8.79 

26.1 

2.9 

1.67 

5IS.1 

2.4 

.  39.89 

50.4 

2.5 

73.92 

12.2 

3.7 

9.60 

26.3 

3.9 

1.93 

54.9 

3.4 

39.56 

50.6 

.3.5 

7:5.17 

12.5 

4.7 

I0.:i6 

26.5 

4.9 

2.26 

54.7 

4.4 

39.25 

50.8 

4.5 

72.45 

12.8 

5.7 

11.12 

26.8 

5.0 

3.59 

54.5 

5.4 

38.96 

51.0 

5.5 

71.75 

13.1 

6.7 

11.88 

27.0 

6.9 

2.91 

54.2 

6.4 

38.66 

51.2 

6.5 

71.10 

13.3 

7.7 

12.65 

27.1 

7.9 

3.21 

54.0 

7.4 

38.39 

51.4 

7.5 

70.49 

13.6 

8.7 

13.47 

27.3 

8.9 

3.50 

5:^.8 

8.4 

38.11 

51.6 

8.4 

69.90 

13.9 

9.7 

14.35 

27.5 

9.9 

3.81 

5:5.5 

9.4 

37.82 

51.8 

9.4 

69.30 

14.2 

10.7 

15.26 

27.7 

10.9 

4.14 

53.2 

10.4 

.37.52 

52.0 

10.4 

68.66 

14.5 

11.7 

16.21 

27.9 

11.9 

4.51 

52.9 

11.4 

37.20 

52.3 

11.4 

67.96 

14.8 

12.7 

17.16 

28.1 

12.9 

4.89 

52.7 

12.4 

36.85 

52.5 

12.4 

67.19 

15.2 

13.7 

18.07 

28.4 

139 

5.32 

52.4 

13.4 

36.49 

52.7 

1J.4 

66.34 

l.'i.S 

14.6 

18.97 

28.7 

14.9 

5.75 

52.1 

14.4 

36.11 

52.9 

14.4 

65.43 

15.8 

15.6 

19.80 

29.0 

15.9 

6.22 

51.9 

15.4 

35.71 

53.1 

15.4 

64.45 

16.1 

16.6 

20.56 

29.3 

16.9 

6.67 

51.7 

16.4 

35.32 

53.2 

16.4 

63.44 

16.4 

17.6 

21.27 

29.6 

17.9 

7.12 

51.5 

17.4 

34.94 

53.4 

17.4 

62.41 

16.6 

18.6 

21.95 

29.9 

18.9 

7.53 

51.4 

18.4 

34.56 

53.5 

18.4 

61.42 

16.9 

19.6 

22.60 

30.1 

19.9 

7.94 

51.2 

19.3 

34.19 

53.6 

19.4 

60.47 

17.1 

20.6 

23.27 

30.4 

20.9 

8.32 

51.0 

20.3 

33.84 

5:5.8 

20.4 

59.59 

17.3 

21.6 

23.97 

30.6 

21.9 

8.70 

50.8 

21.3 

33.51 

53.9 

21.4 

58.69 

17.6 

22.6 

24.71 

30.9 

22.8 

9.08 

50.6 

22.3 

33.15 

54.1 

22.4 

57.84 

17.8 

23.6 

25.49 

31.1 

2:^.8 

9.47 

50.4 

23.3 

32.81 

54.2 

23.4 

56.97 

18.1 

24.6 

26.31 

31.4 

24.8 

9.88 

50.2 

24.3 

32.42 

54.4 

24.4 

56.08 

18.4 

25.6 

27.14 

31  7 

25.8 

10.33 

49.9 

25.3 

32.05 

54.6 

25.4 

55.12 

18.7 

26.6 

27.98 

32.0 

26.8 

10.80 

49.7 

26.3 

31.64 

54.8 

264 

54.11 

19.0 

27.6 

28.78 

32.3 

27.8 

11.31 

49.5 

27.3 

31.22 

55.0 

27.4 

53.00 

19.2 

28.6 

29.51 

32  6 

28.8 

11.81 

49.3 

28.3 

30.80 

.55.1 

28.4 

'51.85 

19.5 

29.6 

30.19 

32.9 

29.8 

12.32 

49.1 

29.3 

30.36 

55.2 

29.4 

50.67 

19.8 

30.6 

30.80 

33.3 

30.8 

12.83 

49.0 

30.3 

29.94 

55.3 

30.4 

49.47 

20.0 

31.6 

31.35 

33.6 

31.8 

13.31 

48.9 

31.3 

29.52 

55.4 

31.4 

48.30 

20.2 

32.6 

31.88 

33.9 

32.8 

13.77 

48.7 

32.3 

29.12 

55.5 

32.4 

47.15 

20.4 

1 
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CIBCXJMPOLAR  STAHS 

, 

APPABENT  PLACES  FOB  THE  UPPER  TRANSIT  AT  WASHINGTON. 

1 

Mean 
Solar 
Date. 

a  Ureas  MlnoriB. 
(Polans.) 

Mean 
Solar 
Date. 

Sept. 

51  Ceph 

ei  (Hbv.) 

Mean 

6  UrsiB  Miuoris. 

Mean 
Solar 
Date. 

X  Ureas  Miiioris.    > 

i 

Bight 
Ajcen- 

SiOD. 

TVmlfaia. 
tion 
yorth. 

+  88  43 

Bight 
Afloen- 
aioD. 

DeoUna. 

tion 

Kortk. 

ooiar 
Date. 

Sept. 

Bight 
Aaoen- 
aion. 

Declina. 

tion 
Kortk. 

Bight 
Ascen- 
sion. 

Declina     i 
tion        ' 
North. 

Sept. 

1  19 

h     m 

6  49 

O           / 

+87  )2 

h     m 
18     7 

+86°.% 

Sept. 

b     m 

19  32 

O           / 

1.6 

8 

31.88 

33.9 

1.8 

13*77 

48.7 

1.3 

8 

29.12 

55.5 

1.4 

8 

47.16 

u 

20.4 

8.6 

32.39 

:m.2 

2.8 

14.22 

•    48.6 

2.3 

28.74 

55.5 

2.4 

46.07 

20.6 

3.6 

32.90 

.34.5 

3.8 

14.65 

48.5 

3.3 

28.-36 

55.tf 

3.4 

45.02 

20.8 

4.6 

33.46 

34.8 

4.8 

15.06 

48.3 

4.3 

27.99 

55.7 

4.4 

44.00 

21.0 

5.6 

34.06 

35.1 

5.8 

15.50 

48.2 

5.3 

27.62 

55.8 

5.4 

42.99 

21.2 

6.6 

34.70 

35.4 

6.8 

15.94 

48.0 

6.3 

27.24 

55.9 

6.4 

41.96 

21.4 

7.6 

35.38 

35.7 

7.8 

16.41 

47.8 

7.3 

26.86 

56.0 

7.4 

40.89 

21.7 

8.6 

36.07 

36.0 

8.8 

16.91 

47.6 

8.3 

26.44 

56.1 

8.4 

39.74 

21.9 

9.6 

36.73 

36.4 

9.8 

17.43 

47.5 

9.3 

26.01 

56.2 

9.4 

38.53 

22.1 

10.6 

37.36 

36.7 

10.8 

17.98 

47.3 

10.3 

25.56 

56.3 

10.4 

37.26 

22.4 

11.6 

37.95 

37.1 

11.8 

18.55 

47.2 

11.3 

25.11 

56.4 

11.4 

35.90 

22.6 

12.6 

38.46 

37.5 

12.8 

19.11 

47.1 

12.3 

24.64 

56.4 

12.4 

34.53 

228 

13.6 

38.91 

37.9 

13.8 

19.66 

47.0 

13.3 

24.18 

56.5 

13.4 

33.15 

23  0 

14.6 

39.31 

38.3 

14.8 

20.20 

46.9 

14.3 

23.74 

56.5 

14.4 

31.77 

2.3.1 

15.6 

39.67 

38.6 

15.8 

20.71 

46.8 

15.3 

23.32 

56.5 

15.4 

30.46 

23.3 

16.6 

40.04 

39.0 

16.3 

21.20 

46.8 

16.3 

22.89 

56.5 

16.4 

29.17 

23.4 

17.6 

40.43 

39.3 

17.8 

21.68 

46.7 

17.3 

•22.48 

.56.5 

17.3 

27.94 

23.5 

18.6 

40.84 

39.6 

18.8 

22.15 

46.6 

18.3 

22.08 

56.5 

18.3 

26.73 

2.3.7 

19.6 

41.31 

40.0 

19.8 

22.64 

46.5 

19.3 

21.69 

56.6 

19.3 

25.54 

23.8 

20.5 

41.80 

40.3 

20.8 

23.13 

46.4 

20.3 

21.27 

56.6 

20.3 

24.34 

24.0 

21.5 

42.32 

40.7 

21.8 

23.65 

46.2 

21.3 

20.85 

56.7 

21.3 

23.10 

24.2 

22.5 

42.83 

41.0 

22.8 

24.18 

46.1 

22.3 

20.40 

56.7 

22.3 

21.78 

24.4 

23.5 

43.34 

41.4 

23.8 

24.76 

46.0 

23.2 

19.95 

56.8 

23.3 

20.41 

24.6 

24.5 

43.78 

41.8 

24.8 

25.33 

45.9 

24.2 

19.47 

56.8 

24.3 

18.97 

24.8 

2r».5 

44.15 

42.2 

25.8 

25.91 

45.9 

25.2 

19.00 

56.8 

25.3 

17.50 

24.9 

1  26.5 

44.45 

42.6 

26.8 

26.50 

45.8 

26.2 

18.55 

56.8 

26.3 

16.01 

25.0 

27.5 

44.70 

43.0 

27.7 

27.06 

45.8 

27.2 

18.10 

56.7 

27.3 

14.54 

25.1 

28.5 

44.89 

'     43.4 

28.7 

27.59 

45.8 

28.2 

17.65 

56.6 

28.3 

13.11 

25.2 

29.5 

45.06 

43.8 

29.7 

28.12 

45.8 

29.2 

17.23 

56.6 

29.3 

11.74 

25.3 

30.5 

45.23 

44.1 

30.7 

28.61 

46.8 

30.2 

16.82 

56.5 

30.3 

10.41 

25.4 

31.5 

45.42 

44.5 

31.7 

29.08 

45.7 

31.2 

16.44 

56.5 

31.3 

9.12 

25.5 

OCTOBER,  1891. 
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OIROUMPOLAE  STARS. 
APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINmX)N. 


Mean 
Solar 
Dat«. 


Oct. 

1.5 
8.5 
3.5 
4.5 

5.5 
6.5 
7.5 
8.5 

0.5 
10.5 
11.5 
12.5 

13.5 
14.5 
15.5 
16.5 

17.5 
18.5 
19.5 
20.5 

21.1 
22.5 
23.5 
24.5 

*A5.5 
26.4 
27.4 
26.4 

29.4 
30.4 
31.4 
32.4 


a  UrsiB  Minoris. 
{Polaris.) 


Right 

Afloen- 

•ion. 


h    m 

1  19 


46.42 
45.65 
45.92 
46.23 

46.56 
46.88 
47.15 
47.38 

47..')6 
47.66 
47.69 
47.69 

47.67 
47.67 
47.68 
47.73 

47.82 
47.94 
48.07 
48.17 

48.25 
48.23 
48.17 
48.04 

47.82 
47.60 
47.36 
47.13 

46.94 
46.78 
46.66 
46.56 


Deolina- 

tion 

Nitrth. 


-1-88  43 

// 
44.5 
44.8 
45.2 
45.5 

45.9 
46.3 
46.7 
47.1 

47.5 
48.0 

48.4 
48.8 

49.2 
49.5 
49.9 
50.2 

50.6 
51.0 
51.4 
51.8 

52.2 
52.6 
53.0 
53.4 

53.8 
54.2 
54.6 
54.9 

55.3 
55.6 
56.0 
56.3 


Mean 
Solar 


Date. 


Oct. 

1.7 
2.7 

3.7 

4.7 

5.7 
6.7 

7.7 
8.7 

9.7 
10.7 
11.7 
12.7 

13.7 
14.7 
15.7 
16.7 


17.7 
18.7 
19.7 
20.7 


21.7 
22.7 
23.7 
24.7 


25.7 
26.7 
27.7 

28.7 

29.7 
30.7 
31.7 
32.7 


Sight 
Ascen- 
sion. 


h     jn 

6  49 

29.08 
29.56 
30.04 
30.56 


31.10 
31.65 
32.23 
.32.83 

33.44 
34.02 
34.60 
35.15 

35.67 
36.16 
36.67 
37.16 

37.65 
38.19 
38.72 
39.28 

39.88 
40.45 
41.02 
41.60 


42.13 
42.64 
43.13 
43.60 


44.05 
44..50 
44.97 
45.47 


Bi  (Hkv.) 

6  UrsiB  Minoris. 

, . 

Mean 
Soltf 

Beclina- 

tion 

Kwih. 

Date. 

AitC4>Il- 

sioii. 

Deolixm 

tion 
North. 

-f-87  12 

Cot. 

h     ni 

18    7 

-f-86  36 

45.7 

1.2 

8 

16.44 

56.5 

45.7 

2.2 

16.03 

56.4 

45.7 

3.2 

15.64 

50.4 

45.6 

4.2 

15.23 

56.4 

45.6 

5.2 

14.82 

56.4 

45.5 

6.2 

I4..38 

.56.4 

45.5 

7.2 

13.92 

56.3 

45.4 

8.2 

13.47 

56.3 

45.5 

9.2 

12.98 

56.2 

45.5 

10.2 

12.53 

56.1 

45.5 

11.2 

12.09 

56.0 

45.6 

12.2 

11.65 

55.8 

45.6 

13.2 

11.23 

55.7 

45.7 

14.2 

10.85 

5.5.6 

4.5.7 

15.2 

10.45 

55.5 

45.8 

16.2 

10.07 

5.5.4 

45.8 

17.2 

9.68 

55.3 

4.5.8 

18.2 

9.28 

55.2 

4,5.8 

19.2 

8.86 

55.1 

45.8 

20.2 

8.43 

55.0 

45.9 

21.2 

8.00 

54.9 

45.9 

22.2 

7.56 

54.8 

46.0 

23.2 

7.12 

54.6 

46.1 

24.2 

6.71 

54.4 

46.2 

25.2 

6.30 

54.2 

46.3 

26.2 

5.91 

54.0 

46.4 

27.2 

5.54 

53.8 

46.6 

28.2 

5.19 

53.7 

46.7 

29.2 

4.86 

53.5 

46.7 

30.1 

4.51 

53.3 

46.8 

31.1 

4.18 

53.2 

46.9 

32.1 

3.81 

53.0 

Mean 
SoUr 
Date. 


X  UrsfB  Minoris. 


AttCtiii- 

SIUI). 


Declinn- 

tion 

Nwrih 


h     m 

Oct. 

19  31 

8 

1.3 

69.12 

2.3 

67.87 

3.3 

66.62 

4.3 

65.32 

5.3 

63.99 

6.3 

62.60 

7.3 

61.13 

8.3 

59.61 

9.3 

.58.06 

10.3 

.56.48 

11.3 

54.93 

12.3 

53.40 

13.3 

51.95 

14.3 

50.54 

15.3 

49.19 

16.3 

47.86 

17.3 

46.53 

18.3 

45.17 

19.3 

43.77 

20.2 

42.32 

21.2 

40.81 

22.2 

39.26 

23.2 

37.69 

24.2 

36.14 

25.2 

:m.63 

26.2 

33.17 

27.2 

31.77 

28.2 

30.43 

29.2 

29.13 

30.2 

27.87 

31.2 

26.58 

32.2 

25.27 

+88  58 

/* 

25.5 
25.6 
25.7 
25.8 

25.9 
26.0 
26.1 
26.2 

26.3 
26.4 
26.4 
26.4 

26.4 
26.4 
26.5 
26.5 


26.6 
26.6 
26.7 

26.7 
26.8 
26.8 
26.8 

26.7 
26.7 
26.6 
26.5 

26.5 
26.4 
26.4 
26.4 
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NOVEMBER,  1891. 


■ 

CIRCUMPOLAR  STARS 

APPARENT  PLACES  FOB 

THE  UPPER  TRANSI'l 

'  AT  WASHINGTON. 

MiiioriH. 

Mean 
Solar 
Date. 

a  UrssB  Mi  not  is. 
(Polaris.) 

Mean 
Solar 
Bate. 

51  Ceph 

ei  (Hkv.) 

Hean 
Solar 
Pato. 

6  UrsjjB  Miuoris. 

Mean 
Solar 
Date. 

AUrsie 

Ill 

Decliua- 

tion 

North. 

DecliBA- 

tion 

Korth. 

Eight 
Aftcon- 
sion. 

Declina- 
tion 
North. 

Riglit 
Ascen- 
sion. 

Do<-lin:i 

lion 

North. 

Nov. 

b     m 

1  19 

-1-88  43 

Nov. 

h     in 

6  49 

+87  J  2 

Nov. 

h     m 

18    6 

-1-86  36 

Nov. 

li     ni 

19  30 

-I-8H58' 

1.4 

8 

46.56 

56!3 

1.7 

45.47 

46.0 

1.1 

8 

63.81 

53.0 

1.2 

s 
85.27 

26.4 

2.4 

46.46 

56.7 

2.7 

45.99 

47.0 

2.1 

63.44 

52.9 

2.2 

83.90 

26.4 

3.4 

46.34 

57.1 

3.7 

46.51 

47.1 

3.1 

63.05 

52.7 

3.2 

82.48 

26.3 

4.4 

46.18 

57.5 

4.7 

47.06 

47.2 

4.1 

62.66 

52.5 

4.2 

81.01 

26.3 

5.4 

45.97 

57.9 

5.7 

47.62 

47.3 

5.1 

62.28 

52.3 

5.2 

79.51 

26.3 

C.4 

45.66 

58.3 

6.0 

48.17 

47.5 

6.1 

61.87 

52.1 

6.2 

77.98 

26.2 

7.4 

45.30 

58.7 

7.6 

48.69 

47.6 

7.1 

61.50 

51.8 

7.2 

76.48 

26.1 

8.4 

44.90 

69.1 

8.6 

49.20 

47.8 

8.1 

61.14 

51.6 

8.2 

75.01 

26.0 

9.4 

44.45 

59.4 

9.6 

49.67 

48.0 

9.1 

60.81 

51.3 

9.2 

73.60 

25.8 

10.4 

44.02 

59.8 

10.6 

50.12 

48.2 

10.1 

60.47 

51.0 

10.2 

72.26 

25.7 

11.4 

43.59 

60.1 

11.6 

50.54 

48.4 

11.1 

60.17 

50.8 

11.2 

70.98 

25.6 

12.4 

43.20 

60.4 

12.6 

50.96 

48.6 

12.1 

59.87 

50.6 

12.2 

69.75 

25.4 

13.4 

42.86 

60.7 

13.6 

51.40 

48.7 

13.1 

59.57 

50.3 

13.2 

68.54 

25.3 

14.4 

42.54 

61.1 

14.6 

51.84 

48.9 

14.1 

59.27 

50.1 

14.2 

67.30 

25.2 

15.4 

42.24 

61.4 

15.6 

52.30 

49.0 

15.1 

58.95 

49.9 

15.2 

66.05 

25.1 

16.4 

41.93 

61.7 

16.6 

52.77 

49.2 

16.1 

58.63 

49.7 

16.2 

64.74 

25.0 

17.4 

41.59 

62.1 

17.6 

53.87 

49.3 

17.1 

58.30 

49.5 

17.2 

6::.4t 

24.9 

18.4 

41.20 

62.5 

18.6 

53.75 

49.5 

18.1 

57.95 

49.2 

18.2 

62.01 

24.8 

19.4 

40.73 

62.8 

19.6 

54.25 

49.7 

19.1 

57.64 

49.0 

19.2 

60.62 

24.7 

20.4 

40.20 

63.2 

20.6 

54.72 

49.9 

20.1 

57.32 

48.7 

20.2 

59.23 

24.5 

21.4 

39.62 

63.6 

21.6 

55.17 

50.2 

21.1 

57.02 

48.4 

21.2 

57.88 

24.4 

22.4 

38.98 

63.9 

22.6 

55.58 

50.5 

22.1 

56.73 

48.1 

22.2 

56.60 

24.2 

23.4 

38.33 

64.2 

23.6 

55.98 

50.7 

23.1 

56.48 

47.8 

23.2 

55.39 

24.0 

24.4 

37.68 

64.5 

24.6 

56.34 

50.9 

24.1 

56.26 

47.5 

24.2 

54.24 

23.8   1 

25.4 

37.05 

64.8 

25.6 

56.68 

51.1 

25.1 

56.02 

47.2 

25.2 

53.15 

23.6 

26.4 

36.47 

65.1 

26.6 

57.02 

51.3 

26.1 

55.81 

46.9 

26.2 

52.09 

23.4 

27.1 

35.93 

65.3 

27.6 

57.35 

51.6 

27.1 

55.59 

46.6 

27.1 

51.07 

23.2 

28.4 

35.40 

65.6 

28.6 

57.71 

51.8 

28.1 

55.38 

46.3 

28.1 

50.03 

23.0   1 

29.4 

34.90 

65.9 

29.6 

58.09 

52.0 

29.1 

55.14 

46.1 

29.1 

48.98 

22.9 

30.4 

34.39 

66.2 

30.6 

58.49 

52.2 

30.1 

54.89 

45.8 

30.1 

47.83 

22.7  1 

31.3 

33.84 

66.5 

31.6 

58.90 

52.4 

31.1 

54.64 

45.5 

31.1 

46.65 

22.5   1 

DECEMBER,  1891. 
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CIR^UMPOLAR 

STARS 

• 

APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

a  Ursa  Minoris. 
(Polaris,) 

51  Ceph 

ei  (Hkv.) 

6  UTfim  MiDoris. 

A  UrosB  MiuoriH. 

Mean 
Solar 
Date. 

Moan 
Solar 
Date. 

Bight 
Ascen- 
sion. 

Mean 
Solar 
Date. 

Right 
Ascou - 
siou. 

Deoliua 

tion 
North. 

Meau 
Solar 
Date. 

Right 
Ascen- 
sion. 

Declina- 
tion 
North. 

Declina- 
tion 
North. 

Right 
Ascen- 
sion. 

Declinii. 

tion 
North. 

Dec. 

h     m 

1  19 

+88  44 

Dec. 

h     m 

6  49 

-f-87  12 

Dec. 

h     m 

18    6 

+86  36 

Dec. 

h     ni 

19  30 

+88  58 

1.3 

33'.84 

6.5 

1.6 

58.90 

52.4 

1.1 

54!64 

45.5 

1.1 

s 
46.65 

22.5 

2.3 

33.23 

6.8 

2.6 

59.32 

52.6 

2.1 

54.37 

45.2 

2.1 

45.45 

22.4 

3.3 

32.57 

7.1 

3.6 

59.74 

52.9 

3.1 

54.12 

44.9 

3.1 

44.24 

22.2 

4.3 

31.83 

7.4 

4.6 

60.13 

53.2 

4.1 

53.88 

44.6 

4.1 

43.02 

21.9 

5.3 

31.04 

7.7 

5.6 

60.50 

53.5 

5.0 

53.65 

44.2 

5.1 

41.86 

21.7 

6.3 

30.22 

8.0 

6.6 

60.85 

53.8 

6.0 

53.44 

43.9 

6.1 

40.75 

21.4 

7.3 

29.38 

8.3 

7.6 

61.16 

54.1 

7.0 

53.28 

43.5 

7.1 

39.72 

21.1 

8.3 

28.57 

8.5 

8.6 

61.43 

54.4 

8.0 

53.11 

43.2 

8.1 

38.76 

20.9 

9.3 

27.79 

8.7 

9.6 

61.70 

54.7 

9.0 

52.97 

42.8 

9.1 

37.87 

20.6 

10.3 

27.05 

8.9 

10.6 

61.97 

54.9 

10.0 

52.83 

42.5 

10.1 

37.02 

20.4 

11.3 

26.35 

9.2 

11.5 

62.22 

5.5.2 

11.0 

52.69 

42.2 

11.1 

36.17 

20.1 

12.3 

25.67 

9.4 

12.5 

62.51 

55.4 

12.0 

52.54 

41.9 

12.1 

35.31 

19.9 

13.3 

25.00 

9.6 

13.5 

62.79 

55.7 

13.0 

52.40 

41.6 

13.1 

34.43 

19.7 

14.3 

24.33 

9.9 

14.5 

63.11 

55.9 

14.0 

52.23 

41.3 

14.1 

33.50 

19.5 

15.3 

23.61 

10.1 

15.5 

63.44 

56.2 

15.0 

52.06 

41.0 

15.1 

32.55 

19.2 

16.3 

22.81 

10.3 

16.5 

63.73 

56.5 

16.0 

<51.89 

40.7 

16.1 

31.56 

19.0 

17.3 

21.96 

10.6 

17.5 

64.03 

56.8 

17.0 

51.75 

40.3 

17.1 

30.60 

18.7 

18.3 

21.05 

10.8 

18.5 

64.32 

57.1 

18.0 

51.61 

40.0 

18.1 

29.66 

18.4 

19.3 

20.08 

II.O 

19.5 

64.55 

57.5 

19.0 

51.51 

39.6 

19.1 

28.79 

18.1 

20.3 

19.10 

11.2 

20.5 

64.76 

57.8 

20.0 

51.41 

39.2 

20.1 

28.01 

17.8 

21.3 

18.12 

11.4 

21.5 

64.94 

58.1 

21.0 

51..% 

38.8 

21.1 

27.29 

17.5 

22.3 

17.15 

11.5 

22.5 

65.09 

58.5 

22.0 

51.31 

38.5 

22.1 

26.67 

17.2 

23.3 

16.23 

11.7 

23.5 

65.23 

58.8 

22.9 

51.26 

38.1 

2.3.1 

26.10 

10.9 

24.3 

15.37 

11.8 

24.5 

65.37 

59.1 

23.9 

51.24 

37.8 

24.1 

25.54 

16.6 

25.3 

14.54 

11.9 

25.5 

65.52 

59.3 

24.9 

51.19 

37.5 

25.1 

25.00 

16.3 

26.3 

13.74 

12.1 

26.5 

65.69 

59.6 

25.9 

51.15 

37.2 

26.1 

24.45 

16.0 

27.3 

12.94 

12.2 

27.5 

65.87 

59.9 

26.9 

51.09 

36.8 

27.1 

23.85 

15.8 

28.3 

12.11 

12.4 

28.5 

66.05 

60.2 

27.9 

51.03 

36.5 

28.1 

23.23 

15.5 

29.3 

11.26 

12.6 

29.5 

66.26 

60.5 

28.9 

50.97 

36.2 

29.1 

22.55 

15.2 

30.3 

10.36 

12.7 

30.5 

66.46 

60.8 

29.9 

50.88 

35.8 

30.1 

21.88 

14.9 

31.3 

9.38 

12.9 

31.5 

66.66 

61.2 

30.9 

50.84 

35.5 

31.1 

21.21 

14.6 

32.3 

8.35 

13.1 

32.5 

66.81 

61.5 

31.9 

60.80 

35.1 

32.1 

20.57 

I4.:{ 
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APPARENT  PLACES  FOE  THE  UPPER  TRANSIT  AT  WASHINGTON. 

1 

Mean 
Solar 
Date. 

a  Andromedee. 

y  Pegasi. 
(Mgenib.) 

pHjdn. 

12  CeU. 

Right 
Ascension. 

DeoUnation 
North. 

Right 
Ascension. 

Declination 
North. 

Right 
Ascension. 

Declination 
South. 

Right 
AMendou. 

Declinatioii 
SouA. 

h     m 

0    2 

+28  29 

h     m 

0    7 

+  14  34 

h     m 

0  19 

-.77*  5l' 

h     m 

0  24 

—  4  33 

(Dec.30.8) 

43.93  -.14 

8r.'i  -0.8 

8 

36.l8-.il 

36.6  -0.7 

6o!84  -.90 

9l''9  +0.7 

s 
87.58  -.11 

43.6  -0.6 

Jan.   9.2 

43.79     .13 

80.8     1.1 

36.07     .11 

35.8    0.9 

59.37     .85 

90.8    1.3 

87.48     .11 

44.3    0.5 

19.8 

43.66     .13 

19.0     1.3 

35.96     .10 

34.8     1.0 

58.55    .78 

89.8    1.9 

87.31     .10 

44.7     0.4 

89.8 

43.54     .11 

17.6     1.5 

35.86     .00 

33.8    1.0 

57.81     .00 

87.0    9.4 

87.33     .09 

45.0     0.3 

F«b.   8.1 

43.44     .09 

16.1     1.6 

35.78    .07 

38.8     1.0 

57.18    J» 

84.3    9.9 

87.13     .08 

45.3  -0.9 

18.1 

43.36  -.06 

14.5  -1.6 

35.73  -.05 

31.8-0.9 

66.66  -.45 

81.8  +3.9 

87.07  -.06 

45.4     0.0 

88.1 

43.33  -.03 

18.9     1.6 

35.68  -.08 

30.9    0.8 

56.88     .31 

77.9    3.5 

87.03 -.03 

45.3  +0.9 

Mar.  10.0 

43.31  +.01 

11.4     1.5 

35.68  +.0i 

30.1      0.7 

56.04     .16 

74.8    3.7 

37.01     .00 

44.9     0.4 

80.0 

43.34     .05 

10.0     1.3 

35.71     .05 

89.5    0.5 

55.96  -.01 

70.4     3.8 

87.08  +.04 

44.3     0.7 

30.0 

43.48     .10 

8.8    1.0 

35.78     .09 

89.8  -0.8 

56.03  +.15 

66.5     3.8 

87.08    .07 

43.5    0.9 

Apr.   9.0 

43.54  +.15 

7.9  -0.7 

35.89  +.13 

89.1  +0.1 

56.86  +.31 

63.7  +3.8 

37.17  +.11 

43.5  +1.9 

18.9 

43.71     .19 

7.4  -0.4 

36.05     .17 

39.3    0.4 

56.65    .46 

58.9    3.7 

37.30     .15 

41.8     1.4 

88.9 

43.93     .83 

7.8    0.0 

36.84     .3^ 

89.8    0.7 

57.19    .00 

55.3    3.5 

37.48     .19 

39.7     1.6 

May  8.9 

44.18     .«7 

7.4  +0.4 

36.48    .35 

30.6     1.0 

57.86    .74 

51.9     3.9 

37.69     .93 

38.0     1.8 

18.8 

44.47     .30 

8.0     0.8 

36.74     .88 

31.8     1.3 

58.67     .86 

48.9     9.8 

87.94     .96 

36.8     1.9 

88.8 

44.78  +.33 

8.9  +1.1 

37.04  +.30 

33.3  +1.5 

59.60  +.97 

46.8  +9.4 

88.83  +.99 

.34.1  +3.0 

Jiiiio  7.8 

45.18     .34 

10.8     1.4 

37.35     .33 

34.8     1.8 

60.61    1.05 

44.0     8.0 

38.51     .31 

38.0    9.1 

i           17.8 

45.46     .35 

11.9      1.7 

37.67     .33 

36.7     8.0 

61.69  1.10 

43.3    1.5 

88.83     .39 

89.9    9.1 

87.7 

45.81     .34 

13.9    8.1 

37.99     .33 

38.8    3.1 

68.81    1.13 

41.1     0;9 

39.15     .39 

87.8    9.1 

July  7.7 

46.15     .33 

10.0    8.3 

38.31     .31 

40.9     8  8 

63.94   1.13 

40.4  +0.4 

89.46     .31 

35.8    9.0 

1 

17.7 

46.47  +.31 

18.4  +8.4 

38  68  +.89 

43.1  +8.3 

65.06+1.10 

40.4  -0.3 

89.77  +.30 

83.9  +1.8 

87.7 

46.77     .33 

80.8    8.5 

.38.91     .87 

45.3     3.3 

66.13  1.03 

40.9    0.6 

30.07     .98 

82.8    1.6 

Aug.  6.6 

47.04     .» 

83.4    8,5 

39.16     .34 

47.4     8.1 

67.13     .94 

48.0     1.3 

30.33     .95 

30.6    1.4 

16.6 

47.87     .81 

85.9    8.5 

39.39     .31 

49.5     3.0 

68.01     .81 

43.5     1.8 

30.57     .99 

19.4     1.9 

86.6 

47.46     .17 

38.4     8.4 

39.58    .17 

51.4     1.8 

68.76     .67 

45.6    8.8 

30.78     .19 

18.4    0.0 

Sept.  5.5 

47.61  +.13 

30.8  +8.3 

39.73  +.13 

53.1  +1.6 

69.35  +.50 

48.0  -9.6 

30.95  +.16 

17.6  +0.6 

1          15.5 

47.78     .09 

33.1      8.3 

39.85     .10 

54.7     1.4 

69.76     .39 

50.8    9.8 

31.08    .11 

17.8     0.8 

85.5 

47.80     .05 

35.8    8.0 

39.93     .06 

56.0     1.8 

69.99  +.13 

53.7     3.0 

31.17    .06 

17.0  +0.1 

Oct.    5.5 

47.83  +.08 

37.1     1.8 

39.97  +.03 

57.1     1.0 

70.03  -.04 

56.7     3.0 

31.83     .05 

17.0  -0.1 

15.4 

47.83  -.08 

38.8     1.6 

39.98  -.01 

58.0     0.8 

69.88    .94 

59.7    9.9 

31.86 +.01 

17.3     0.3 

85.4 

47.80  -.05 

40.8  +1.3 

39.96  -.03 

58.7  +0.5 

69.54  -.41 

68.6  -9.7 

31.86 -.08 

17.7  -0.5 

'Nov.  4.4 

47.74     .07 

41.4     1.0 

39.91     .06 

59.1     0.3 

69.05     .67 

65.1     9.4 

31.83     .04 

18.3     0.6 

14.4 

47.66     .09 

48.8    0.7 

39.85    .08 

59.3  +0.1 

68.41     .70 

67.3    9.0 

31.18    .06 

19.0    0.7 

84.3 

47.55     .11 

48.7     0.4 

39.76    .09 

59.3  -0.1 

67.66     .80 

69.0     1.6 

31.11     .06 

19.7    0.7 

Dec.   4.3 

47.44     .13 

43.0  +0.1 

39.67     .10 

59.1     0.3 

66.88     .86 

70.8     0.9 

31.03     .09 

30.5    0.7 

14.3 

47.31  -.13 

48.9  -0.8 

39.56  -.11 

58.8  -0.5 

65.93  -.98 

70.7  -0.8 

30.93  -.10 

81.8  -0.7 

84.8 

47.17     .14 

48.5     0.5 

39.45     .11 

58.8    0.6 

65.03     .91 

70.7  +0.4 

30.83     .10 

81.9    0.7 

34.8 

47.04  -.14 

41.8-0.8 

39.34  -.11 

57.5  -0.7 

64.11  -.90 

70.0  +1.0 

30.78  -.11 

22.5  -0.6 
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APPARENT  PLACES  FOB  THE  UPPEB  TRANSIT  AT  WASHINGTON. 

a  Casiiopea. 

P  Ceti. 

81  Cassiopea. 

ePiscium. 

Mean 
Solar 
Date. 

Right 
Aiio«iiaion. 

DeoUnatiou 
North. 

Bight 
AsoeDsion. 

Declination 
8<nith. 

Right 
Aaoension. 

Declination 
North. 

Right 
Ascension. 

Declination 
North.       j 

h      m 

0  34 

+  55  56 

h     m 

0  38 

-18  34' 

h     m 

0  38 

+74  23 

h     m 

0  57 

+    7*  18 

(Dec.30.3) 

S 

18.13 -.99 

38.0  -0.1 

6.88  -.19 

80.0  -0.6 

85.48  -.71 

45.8  +0.3 

B 

16.87  -.11 

7.0  -O.C 

Jan.   9.2 

17.85     .99 

31.6    0.6 

6.10    .19 

80.6     0.3 

84.70     .79 

45.8  -0.3 

16.16     .11 

6.3    O.C 

19.2 

17.56     .98 

30.7    IJi 

5.98    .11 

80.7  -0.1 

83.98     .70 

44.6     0.9 

16.04     .19 

5.6    0.7 

89.8 

17.88     .96 

89.4     1.6 

5.87     .10 

80.6  +0.9 

83.89     .66 

43.5     1.4 

15.93     .11 

5.0    OC 

Feb.  ai 

17.03     .93 

87<6    1.9 

5.77     .00 

80.3    0.5 

88.66     .56 

41.8     1.9 

15.88    .10 

4.4     O.C 

18.1 

16.88  -.19 

85.6  -9.9 

5.69  -.07 

79.7  40.7 

88.11  -.40 

.39.6  -9.3 

15.73  -.06 

3.8  -0.5 

88.1 

16.66     .13 

83.8    9.4 

5.63     .04 

78.8    1.0 

81.67     .37 

37.1     9.6 

15.65    .06 

3.4     0.4 

Mar.  10. 1 

16.55  -.07 

80.8    9.5 

5.60  -.01 

77.7     1.3 

81.36     .94 

34.3     9.8 

15.60  -.03 

3.1  -0.9 

80.1 

16.51     .00 

18.3     9.5 

5.60  +.09 

76.3     1.6 

21.20  -.09 

31.4     9.9 

15.59     .00 

8.9    0.0 

30.0 

16.54  +.07 

15.8    9.3 

5.64     .06 

74.7     1.7 

81.18 +.06 

88.5     9.9 

15.61  +.04 

3.0  +0.2 

Apr.  9.0 

16.65  +.14 

13.6  -9.1 

5.78  +.10 

78.8  +^0 

81.38 +.a 

85.6  -9.7 

15.67  +.08 

3.3  +0  4 

19.0 

16.83     .91 

11.6     1.8 

5.84     .14 

70.8    9.9 

81.68     .37 

83.0     9.5 

15.78     .13 

3.9    0.7 

89.0 

17.08     .98 

9.9     1.4 

6.01     .18 

68.6    9.3 

88.06     .50 

80.7     9.1 

15.98     .17 

4.7     0.9 

May  8.9 

17.40     .35 

8.7     1.0 

6.81     .99 

66.8    9.4 

88.68    .69 

18.8     1.7 

16.11     .91 

5.8     1.9 

18.9 

17.78     .40 

7.9  -0.5 

6.45    .96 

63.8    9.4 

83.29     .79 

17.3     1.9 

16.34     .94 

7.1     1.4 

88.9 

18.80  +.44 

7.6    0.0 

6.73  +.99 

61.4  +9.4 

84.06  +.79 

16.4  -0.7 

16.60  +.97 

8.7  +1.6 

June  7.8 

18.65     .46 

7.8  +0.5 

7.03     .31 

59.0     9.3 

84.88     .84 

16.0  -0.1 

16.88*    .99 

10.4     1.8 

17.8 

19.18     .48 

8.6    1.0 

7.34     .39 

56.7     9.9 

85.75     .87 

16.1  +0.4 

17.19     .31 

12.3     1.9 

27.8 

19.60     .48 

9.7     1.4 

7.67     .83 

54.6    9.0 

86.64     .88 

16.8     I.O 

17.51     .39 

14.3    9.0 

July  7.8 

80.08     .47 

11.4     1.8 

8.00     .33 

58.6     1.8 

87.51     .86 

18.0     1.5 

17.83     .39 

16.3     9.0 

17.7 

80.54  +.45 

13.4  +9.9 

8.33  +.39 

50.9  +1.5 

88.36  +.89 

19.8  +1.9 

18.14  +.31 

18.4  +9.0 

87.7 

80.98    .49 

15.8    9.5 

8.64     .30 

49.5     1.9 

89.16     .77 

81.9    9.4 

18.45     .99 

20.3     1.9 

Aug.  6.7 

81.38    .38 

18.5    9.8 

8.93     .97 

48.5    0.9 

89.89     .69 

84.5    9.8 

18.73     .97 

22.2    1.8 

16.6 

81.73    .33 

81.4     3.0 

9.18     .94 

47.8    0.5 

30.54     .61 

87.5    3.1 

18.99     .94 

83.9     1.6 

86.6 

88.03    .98 

84.6     3.9 

9.41     .91 

47.4  +0.9 

31.10     .51 

30.7     3.3 

19.88     .91 

85.5    1.4 

Sept.  5.6 

82.88  +.99 

87.8  +3.3 

9.60  +.17 

47.4  -0.9 

31.56 +.40 

34.8  +3.5 

19.41  +.18 

86.8  +1.9 

15.6 

22.48     .16 

31.1     3.9 

9.75     .13 

47.7     0.6 

31.90     .98 

37.8     3.7 

19..'i8    .15 

87.9     1.0 

85.5 

88.61     .11 

34.4     3.9 

9.86     .00 

48.4     0.8 

38.14     .17 

41.5     3.7 

19.70     .11 

88.8    0.8 

Oct.    5.5 

88.69  +.06 

.37.6     3.1 

9.94     .05 

49.8     1.0 

38.85  +.05 

45.8     3.7 

19.80     .08 

89.5    0.5 

15.5 

82.71     .00 

40.6     9.0 

9.97  +.09 

50.3     1.1 

38.84  -.06 

48.9     3.6 

19.86    .05 

89.9    0.3 

85.5 

88.68  -.05 

43.5  +9.7 

9.98  -.01 

51.5-1.9 

38.18 -.18 

58.4  +3.4 

19.89  +.09 

30.8  +0.1 

Nov.  4.4 

88.60    .10 

46.1     9.4 

9.95    .04 

58.8     1.3 

31.88     .99 

55.7     3.1 

19.89  -.01 

30.8    0.0 

14.4 

88.48    .15 

48.4     9.0 

9.90     .06 

54.1     1.3 

31.54     .39 

58.7     9.8 

19.87     .03 

30.1  -0.9 

84.4 

88.31     .19 

50.8     1.6 

9.83     .08 

55.4     1.9 

31.10     .49 

61.3     9.4 

19.83     .05 

89.9    0.3 

Dec.   4.3 

28.10     .99 

51.8     1.9 

9.74     .10 

56.5     1.1 

30.56     .57 

63.4     1.9 

19.76    .07 

89.5    0.4 

14.3 

81.86 -.95 

58.7  +0.7 

9.64  -.11 

57.5  -0.9 

89.95  -.64 

65.0  +1.3 

19.68  -.09 

89.0  -0.5 

84.3 

81.60     .97 

53.8  +0.9 

9.58     .11 

58.3    0.7 

89.88     .70 

66.1     0.7 

19.59     .10 

88.5    0.6 

34.3 

81.38 -.98 

53.8  -0.3 

9.41  -.19 

58.9  -0.5 

88.58  -.79 

66.5  40.1 

19.48  -.11 

87.9  -0.6 

■ 
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APPARENT  PLAGES  FOB  THE  UPPER  TRANSIT  AT  WASHINGTON. 

^  AndromedaB. 

$1  Ceti. 

38  GM8iop«». 

9  Piscinm. 

Mean 
Solar 
Date. 

Bight 
Asoonaioii. 

DeolinatioD 
North. 

Bight 
Ascension. 

South, 

Bight 
Asoension. 

DeoUnation 
North, 

Bight 

North. 

h     m 

1     3 

O            / 

+35    2 

h     m 
1    18 

O          / 

-  8  44 

h     m 

1  23 

+  69  41 

h     m 
1  25 

+  14  46 

(Dec.30.3) 

36.82  -.15 

37.8  -0.9 

33.81  -.11 

55.1  -0.7 

8 

6.37  -.49 

85'.0  +0.8 

• 
38.28  -.11 

60  J  -OX 

Jail.   9.3 

36.66     .16 

37.5    0.5 

33.70     .19 

55.8    0.6 

5.86     .59 

a5.5  +0.9 

38.16     .19 

59.6    0.6 

19.2 

36.50     .17 

36.8    0.8 

33.58     .19 

56.3    0.4 

5.33     .,•» 

85.5  -0.3 

38.04     .13 

59.0     0.7 

29.2 

.36.33     .16 

35.8     1.1 

33.46     .19 

56.6  -0.9 

4.80     .SB 

84.9     0.9 

37.91     .13 

58.3    0,7 

Feb.   8.2 

36.18    .15 

.34.5     J.3 

33.34     .11 

56.8    0.0 

4.28     .49 

83.7     1.4 

37.78     .19 

57.6     0.7 

18.1 

36.(/4  -.13 

33.1  -1.5 

33.23  -.10 

56.7  +0.9 

3.81  -.44 

82.0  -1.9 

37.67 -.11 

56.8  -0.7 

28.1 

35.92     .10 

31.6     1.6 

33.14     .06 

56.4    0.4 

3.40     .36 

80.0     9.9 

37.57     .09 

56.1     0.7 

Mar.  1 0.1 

35.84     .06 

29.9     1.6 

33.08    .05 

55.8    0.7 

3.08     .27 

77.6    9.5 

37.49     .06 

55.5    0.6 

20.1 

35.80  -.09 

28.4     1.5 

.33.04  -.09 

55.0    0.9 

2.86     .17 

75.0    9.7 

37.45  -.03 

65.0     0.4 

30.0 

35.81  +.03 

26.9     1.4 

33.04  +.09 

54.0     1.1 

2.75  -.05 

72.2    9.7 

37.44  +.01 

54.6  -0.9 

Apr.   9.0 

35.87  +.08 

25.6  -1.9 

33.07  +.06 

52.8  +1.4 

2.76  +.07 

69.5  -9.7 

37.47  +.06 

54.4     0.0 

19.0 

35.98     .14 

24.5    0.9 

33.15     .10 

51.3     1.6 

2.89     .19 

66.9    9.6 

37.55     .11 

54.5  +O.Sr 

29.0 

36.15    .19 

23.7    0.6 

33.28     .14 

49.6     1.8 

3.14     .31 

64.5    9.9 

37.68     .15 

54.9     0.6 

May   8.9 

36.36     .94 

23.3  -0.9 

33.44     .18 

47.7     9.0 

3.51     .49 

62.4     1.9 

37.85     .19 

55.5    0.7 

18.9 

36.62     .98 

23.2  +0.1 

33.65     .99 

45.7    9.1 

3.97     .51 

60.7     L5 

38.06     .93 

56.4     1.0 

28.9 

36.92  +.31 

23.5  +0.5 

33.89  +.95 

43.5  +9.9 

4.53  +.59 

59.4  -1.0 

38.31  +.96 

57.5  +1.S 

Jane  7.8 

37.25     .34 

24.2    0.9 

34.16     .98 

41.3     9.9 

5.15     .65 

58.6  -0.6 

38.58     .99 

58.9     l.t 

17.8 

.37.60     .36 

25.3     1.9 

34.45     .30 

39.0    9.9 

5.83     .69 

58.3    0.0 

38.89     .31 

60.4     1.7 

27.8 

37.96     .37 

26.7     1.6 

34.76     .31 

36.9    9.1 

6.54     .79 

58.6 +OJS 

39.20     .39 

62.2     1.8 

July  7.8 

38.33     .36 

28.4     1.8 

35.08     .39 

34.8    9.0 

7.26     .79 

59.3     1.0 

39.53     .39 

64.1     1.0 

17.7 

38.69  +.35 

30.4  +9.0 

35.40  +.31 

32.8  +1.8 

7.99  +.71 

60.6  +1.6 

39.85  +.39 

66.0  +9.C 

27.7 

39.04     .33 

32.5     9.9 

35.71     .30 

31.1      1.6 

8.69     .69 

62.3     1.9 

40.17     .31 

68.0     9.0 

Aug.  6.7 

39.36     .31 

34.8    9.4 

36.00     .98 

29.6    1.3 

9.36    .64 

64.4     9.3 

40.47     .99 

69.9     1.9 

16.6 

39.66     .98 

37.3    9.5 

36.27    .96 

28.4     1.0 

9.98     .59 

66.9    9.6 

40.75     .97 

71.8     1.8 

26.6 

39.92     .95 

39.7    9.5 

36.52    .93 

27.5    0.7 

10.54     .53 

69.7    9.9 

41.00     .94 

73.6     1.7 

Sept  5.6 

40.15 +.91 

42.2  +4.5 

36.73  +.90 

27.0  +0.4 

11.03 +.45 

72.8  +3.9 

41.23  +.91 

75.2  +1.6 

15.6 

40.34     .17 

44.7     9.4 

36.92     .16 

26.7  +0.1 

11.44     .37 

76.1     3.4 

41.42     .18 

76.7     1.3 

25.5 

40.49     .13 

47.0    9.3 

37.06     .13 

26.7  -0.9 

11.78     .99 

79.5    3.5 

41.58     .14 

78.0     1.9 

Oct..    5.5 

40.00     .09 

49.2    9.9 

37.18    .10 

27.0    0.4 

12.02     .90 

83.0     3.6 

41.70     .11 

79.0     1.0 

15.5 

40.68     .06 

51.3     9.0 

37.26     .06 

27.6    0.6 

12.18     .11 

86.5     3.5 

41.79     .08 

79.9    0.8 

25.5 

40.72  +.09 

5.3.2  +1.8 

37.30  +.03 

28.3  -0.8 

12.24  +.09 

90.0  +3.4 

4 1.85 +.05 

80.6  +0.6 

Nov.  4.4 

40.72  -.01 

54.8    1.5 

37.32    .00 

29.2    0.9 

12.22  -.07 

93.3    3.9 

41.89 +.09 

81.1      0.4 

14.4 

40.69     .04 

56.2     1.3 

37.31  -.09 

30.2     1.0 

12.10     .16 

96.4     9.9 

41.89  -.01 

81.4     0.9 

24.4 

40.63     .07 

57.4     1.0 

37.28    .04 

31.2    1.0 

11.90     .94 

99.2     9.6 

41.87     .08 

81.5  +0.1 

Dec.   4.3 

40.55     .10 

58.2    0.7 

37.22    .06 

32.2    1.0 

11.61     .39 

101.6     9.9 

41.82     .06 

81.5-0.1 

14.3 

40.44  -.19 

58.7  +0.3 

37.16  -.08 

33.2  -0.9 

11.25 -.39 

103.5  +1.7 

41.76  -.08 

81.3  -0.9 

24.3 

40.30     .14 

58.9     0.0 

37.06     .10 

34.1     0.8 

10.82     .45 

105.0     1.9 

41.67     .10 

81.0    0.4 

34.3 

40.16  -.15 

58.7  -0.3 

36.95  -.11 

34.8  -0.7 

10.34  -.60 

105.9  +0.6 

41.67  -.11 

80.6  -0.6 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

Mean 
Solar 
Date. 

a  Eridani. 
(Aehemar.) 

0  Pisoium. 

j9  Arietis. 

50  Cassiopeie. 

Bight 
Asoension. 

DeoliQAtion 
South. 

Right 
AsceDBion. 

Declination 
North. 

Bight 
AsceuBion. 

Declination 
North. 

Bight 
Ascension . 

Declination 
North. 

1  33 

-57°  47 

h      ni 

1  39 

+    8  36 

h     ni 

1  48 

+20  16 

h     m 

1  54 

+  71    53 

(Dec.30.:J) 

39.08  -.31 

48^8  -0.7 

s 
37.61  -.10 

28.2  -0.5 

36.45  -.11 

30'.6  -0.3 

S 

7.35  -.59 

49.'8  +1.9 

Jan.   9.3 

38.76     .38 

49.2  -O.I 

37.50     .11 

27.7     0.6 

36.34     .19 

30.2    0.4 

6.80     .57 

50.8     0.7 

1!».'2 

:)8.44     .32 

49.1  +0.5 

37.38     .19 

27.1     0.6 

36.21     .13 

29.7    0.6 

6.21      .60 

51.2  +0.1 

29.2 

38.12     .31 

48.3     1.0 

37.26     .13 

26.5     0.6 

36.07     .14 

29.1     0.7 

5.60     .61 

51.0-0.5 

B^eb.   8.2 

37.82     .99 

47.0     1.5 

37.13     .19 

26.0     0.5 

35.92     .14 

28.4     0.8 

4.99     .59 

50.3     1.0 

18.1 

37.54  -.86 

45.3  +9.0 

37.01  -.11 

25.4  -0.5 

35.79  -.13 

27.6  -0.8 

4.42  -.65 

49.0  -1.5 

2d.l 

37.29     .99 

43.0    9.4 

36.91     .09 

25.0     0.4 

35.67     .11 

26.8    0.8 

3.90     .48 

47.3     1.9 

Mar.  10.1 

37.09     .18 

40.4     9.8 

36.82     .07 

24.7    0.9 

35.57     .08 

25.9    0.8 

3.46     .39 

45.2    9.3 

20.1 

36.94     .19 

37.4     3.1 

36.77  -.04 

24.5  -O.l 

35.50     .05 

25.2    0.7 

3.13     .98 

42.7     9.5 

30.0 

36.84  -.06 

34.1     3.4 

36.75     .00 

24.5  +0.1 

35.47  -.01 

24.6    0.6 

2.91     .15 

40.1      9.7 

Apr.   9.0 

36.81     .00 

30.6  +3.6 

36.77  +.04 

24.7  +0.3 

35.48  +.03 

24.1  -0.4 

2.82  -.09 

37.4  -9.7 

19.0 

36.85  +.07 

27.1     3.6 

36.83     .06 

25.2     0.6 

35.54     .08 

23.8  -O.I 

2.87  +.12 

34.7     9.6 

29.0 

36.96     .14 

23.4     3.7 

36.94     .13 

25.9     0.8 

35.64     .13 

2:18  +0.1 

3.06     .95 

32.1     2.4 

May   8.9 

37.14     JJI 

19.8     3.6 

37.09     .17 

26.8     1.0 

35.80     .18 

24.0    0.4 

3.38     .38 

2i).8     2.9 

18.9 

37.39     .96 

16.2    3.4 

37.28     .91 

28.0     1.3 

35.99     .99 

24.5    0.6 

3.82     .49 

27.8     1.8 

28.9 

37.70  +.34 

12.9  +3.9 

37.52  +.95 

2<).4  +1.5 

36.23  +.95 

25.3  +0.9 

4.36  +.59 

26.2-1.4 

Juiio  7.8 

:J8.07     .39 

9.7     3.0 

37.78     .98 

30.9     1.7 

36.50     .98 

26.3     1.2 

5.00     .68 

25.0     1.0 

17.8 

38.48     .43 

7.0     9.6 

38.07     .30 

32.7     1.8 

36.80     .31 

27.6     1.4 

5.72     .74 

24.2  -0.5 

27.8 

3H94     .46 

4.6     9  9 

38.38     .31 

34.5     1.9 

37.12     .33 

29.1      1.6 

6.48     .78 

24.0    0.0 

July   7.8 

39.41     .48 

2.6     1.7 

:«.70     .39 
39.0.3  +.39 

36.4     1.9 

37.45     .33 

30.8     1.7 

7.28     .80 

24.3  +0.5 

17.7 

39.90  +.49 

1.2+1.9 

38.4  +1.9 

37.78  +.33 

32.6  +1.8 

8.09  +.81 

25.1  +1.0 

27.7 

40.39     .48 

0.3    0.6 

39.;i3     .31 

40.3     1.9 

38.11     .39 

34.4     1.9 

8.89     .79 

26.3     1.5 

Aug.  6.7 

40.87     .46 

0.0  +0.1 

39.63     .99 

42.1      1.8 

38.43     .30 

36.3     1.9 

9.67     .76 

28.0     1.9 

16.6 

41.31     .43 

0.2  -0.5 

39.92     .97 

43.8     1.6 

38.72     .28 

38.2     1.9 

10.41     .71 

30.1     2.3 

26.6 

41.72     .39 

1.0     l.l 

40.17     .94 

45.4     1.4 

39.00     .96 

40.1     1.8 

11.10     .65 

32.6    2.6 

Sept.  5.6 

42.08  +.33 

2.4  -1.6 

40.40  +.91 

46.7  +1.9 

39.24  +.93 

41.9+1.7 

11.72 +.58 

35.4  +2.9 

15.6 

42.39     .97 

4.2     9.0 

40.60     .18 

47.8     1.0 

39.46     .90 

43.5     1.6 

12.27     .51 

38.5     3.9 

25.5 

42.63     .90 

6.4     9.4 

40.78     .15 

48.8     0.8 

39.65     .17 

45.0     1.4 

12.73     .49 

41.7     3.3 

Oct.    5.5 

42.80     .13 

9.0     9.7 

40.91     .19 

49.5     0.6 

39.80     .14 

46.3     1.9 

13.11     .33 

45.2     3.4 

15.5 

42.90  +.06 

11.8     9.8 

41.02     .09 

49.9     0.4 

39.92     .11 

47.5     1.0 

13.38     .93 

48.6    3.5  1 

1 

25.5 

42.93     .00 

14.6  -9.9 

41.09  +.06 

50.2  +0.9 

40.01  +.07 

46.5  +0.8 

13.56  +.19 

52.1   +3.5 

Nov.  4.4 

42.89  -.06 

17.5    9.8 

41.14  +.03 

50.3     0.0 

40.07     .04 

49.3    0.7 

13.63  +.09 

55.5     3.3 

14.4 

42.79     .13 

20.2    9.6 

41.15     .00 

50.3  -0.1 

40.09  +.01 

49.9    0.5 

13.60  -.09 

58.8    3.1  . 

24.4 

42.63     .18 

22.7    9.3 

41.14  -.09 

50.1     0.9 

40.09  -.09 

50.3     0.3 

13.46     .19 

61.8     2.9 

Dec.    4.3 

42.42     .93 

24.9     1.9 

41.11      .05 

49.8     0.3 

40.06     .04 

50.6  +0.9 

13.2!      .99 

64.5    2.5 

14.3 

42.17  -.97 

26.7  -1.5 

41.05 -.07 

49.4  -0.4 

40.01  -.07 

50.7     0.0 

12.88  -.38 

66.9  +2.1  : 

24.3 

41.88     .99 

27.9     1.0 

40.98     .09 

48.9     0.5 

39  93     .09 

50.6  -0.1 

12.45     .46 

68  8     1.6 

34.3 

41.58  -.31 

28.6  -0.5 

40.88  -.11 

48.4  -0.6 

39.83  -.11 

50.4  -0.3 

11.94  -.53 

70.1  +1.0 
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APPARENT  PLACES  FOB  TUB  UPPER  TRANSIT  AT  WASHINGTON. 

1 

a  Arietis. 

ft  Oeti. 

tCassiopeie. 

P  Ceti. 

Mean 
Solar 
Date. 

Right 
Ascension. 

Deolination 
North. 

Bight 

Deolination 
North. 

Right 
Ascension. 

Deolination 
North. 

Bight 
Ascension. 

DecUnation  ' 
North.       1 

1 

h      Di 

2     1 

+22  56 

h      m 

2     7 

O           1 

+  8  20 

fa      m 

2  20 

+  ee   54 

h      m 

2  22 

+  7*  58 

1 

(Dec.30.3) 

8 

1. 14  -.11 

50.0  -0.9 

12.87  -.0» 

3.4  -0.5 

4.72  -.36 

54'.9  +1.3 

21.41  -.06 

13/3  -«.6 

Jan.  9.3 

1.02     Ai 

49.7     0  3 

12.77     .11 

2.9    0.5 

4.34     .40 

56.1     0.9 

21.31      .10 

12.8    0.5 

VX2 

0.89     .14 

49.3     0.5 

12.63     .13 

2.4     0.5 

3.91     .44 

56.8  +0.4 

21.20     .19 

12.3    0.5 

29.2 

0.74     .15 

48.8     0.6 

.12.52     .13 

1.6     0.5 

3.45     .46 

56.8  -0.9 

21.07     .13 

11.8     0.5 

Feb.  8.2 

0.59     .15 

48.0     0.7 

12.38     .13 

1.3     0.5 

2.98    .46 

56.4     0.7 

20.93     .14 

11.3     0.4 

18.2 

0.45  -.14 

47.2  -0.8 

12.25  -.13 

0.9  -0.4 

2.53  -.44 

55  4  -1.9 

20  79  -.13 

10.8  -0.4 

28.2 

0.32     .19 

46.4     0.9 

12.13     .11 

0.5     0.3 

2.(0      .40 

54.0     1.6 

20.66     .19 

10.5     0.3 

Mur.lO.I 

0.20     .10 

45.5     0.9 

12.02     .09 

0.2     0.9 

1.73      .34 

52.2     9.0 

20.55     .10 

10.3  -0.2 

20.1 

0.12     .07 

44.7     0.8 

11.94     .06 

0.1  -0.1 

1.43     .96 

50.0     9.3 

20.46     .07 

10.2     0.0 

30.1 

0.08  -.09 

43.9     6.7 

11.90  -.03 

0.1   +0.1 

1.21      .16 

47.6     9.4 

20.40  -.04 

10.2  +0.1 

1 

Apr.   9.1 

0.08  +.09 

43.3  -0.5 

11.89 +.01 

0.3  +0.3 

1.10  -.06 

45.1  -9.5 

20.37     .00 

1 

10.5  +0.3 

19.0 

0.12     .07 

42.9     0.3 

11.93     .06 

0.8     0.6 

1.09  +.05 

42.6     9.5 

20.40  +.04 

10.9    0.5 

2'J.O 

0.22     .12 

42.6  -0.1 

12.01     .10 

1.4     0.8 

1.20     .16 

40.2     9.3 

20.46     .09 

11.6     0.8 

May    9.0 

0.36     .17 

42.7  +0.9 

12.13     .15 

2.3     1.0 

1.41      .96 

37.9     9.1 

20.58     .14 

12.4     1.0 

18.9 

0.55     .91 

43.0     0.4 

12.30     .19 

3.4     1.9 

1.73     .36 

35.9     1.8 

20.73     .18 

13.5     1.2 

28.9 

0.78  +.95 

43.6  +0.7 

12.52  +  93 

4.7  +1.4 

2.14  +.45 

34.a  -1.4 

20.93  +.99 

14.8  +1.4 

June  7.9 

1.05     .28 

44.4     1.0 

12.76     .96 

6.2     1.6 

2.63     .59 

33.0     i.o 

21.17     .95 

16.3     1.6 

17.9 

1.35     .31 

45.5     1.9 

13.04     .99 

7.9     1.7 

3.18     .58 

32.2    0.6 

21.44     .98 

18.0     1.7 

27.8 

1.67     .33 

46.9     1.4 

13.34     .30 

9.7     1.8 

3.79     .63 

3I.H  -0.2 

21.72     .30 

19.7     1.8 

July   7.8 

2.00      .34 

48.4     1.6 

13.65     .81 

11.5     1.9 

4.44     .66 

31.9  +0.3 

22.03     .31 

21.5     1.6 

17.8 

2.34  +.34 

50.1  +1.7 

13.96  +.39 

13.4  +1.9 

5.10  +.67 

32.4  +0.8 

22.35  +.39 

23.3  +1.8 

27.7 

2.67     .33 

51.9     1.8 

14.28     .31 

15.2     1.8 

5.77     .66 

33.4     1.9 

22.66     .31 

25.1      1.7 

Aug.  6.7 

3.00      .39 

53.8     1.9 

14.59     .30 

17.0     1.7 

6.43     .65 

34.8     1.6 

22.97     .30 

26.8     1.6 

16.7 

3.30     .30 

55.6     1.9 

14.88     .98 

18.6     1.6 

7.07     .69 

36.6     9.0 

23.27     .99 

28.4     1.5 

1          26.7 

3.59     .97 

57.5     1.8 

15.15     .96 

20.1     1.4 

7.67     .58 

38.8     93 

23.55     .97 

29  9     1.3 

Sept.  5.6 

3.85  +.95 

59.3  +1.7 

15.40  +.94 

21.4  +1.9 

8.23  +.53 

41.3  +9.6 

23.80  +.95 

31.1  +1.1 

15.6 

4.08     .99 

61.0     1.6 

15.63     .91 

22.5     1.0 

8  73     .47 

44.0     9.9 

24.04     .99 

32.1     0.9 

25.6 

4.28     .18 

(i'i.il     1.5 

15.82     .18 

23.3     0.7 

9.18     .42 

47.0     3.0 

24.25     .19 

33.0     0.7 

Oct.    5.6 

4.45     .15 

64.0     1.4 

15.98     .15 

24.0     0.5 

9.55     .34 

50  1     3.9 

24.42     .16 

33.5    0.5- 

15.5 

4.59     .19 

65.3     1.9 

16.12     .19 

24.4     0.3 

9.85     .96 

53.3     3.9 

24.57     .13 

33.9     0.3 

25.5 

4.60  +.09 

66.4  +1.0 

16.22  +.09 

24.6  +0.1 

10.08  +.19 

56.6  +3.9 

24.69  +.10 

34.1  +0.1 

Nov.  4.5 

4.76     .06 

67.4     0.9 

16.29     .06' 

24.7     0.0 

10.22     .10 

59.8     3.1 

24.78     .07 

34.1  -0.1 

14.4 

4.80  +.03 

68.2     0.7 

16.34  +.03 

24.6  -0.9 

10.29  +.09 

62.9     3.0 

24.81      .04 

34.0    0.9 

24.4 

4.82     .00 

68.8     0.5 

16.35     .00 

24.3     0.3 

10.26  -.07 

65.8     9.8 

24.87  +.09 

33.7     0.3 

Dec.   4.4 

4.80  -.03 

69.2     0.3 

16.34  -.03 

24.0     0.4 

10.15     .15 

68.5     9.5 

24.87  -.01 

33.3     0.4 

14.4 

4.75  -.06 

09.4  +0.1 

16.30  -.05 

23.6  -0.4 

9.96  -.93 

70.8  +2  2 

24.84  -.04 

32.9  -0  5 

24.3 

4.68     .09 

6!). 5     0.0 

16.21     .07 

23.1     0.5 

9.69     .30 

72.8     1.7 

24.80     .07 

32.4     0.5 

34.3 

4.58 -.11. 

69.4  -0.9 

16.15  -.09 

22.6  -0.5 

9.36  -.37 

74.3  +1.9     24.71  -.09 

31.9  -0.5 
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i 

!                      Al'PAKENT  PLACES  FOB  THE  UPPEB  TKAM8IT  AT  WASHINGTON. 

1 

y  Ceti. 

a  Ceti. 

48  Cephei  (H.) 

C  ArietiB. 

Mean 

Solar 

Date. 

KiRht 

ABcenaioii. 

Deolination 
North. 

Right 

Deolinatioii 
Nwth. 

Right 
Ascension. 

North. 

Ascension. 

DeoUnation 
North. 

h     m 

2  37 

+  2*46 

h     m 

2  56 

o        / 

+  3  39 

h     m 

3     6 

+77*  19 

h     m 
3     8 

+20  38 

(Dea30,3 

38.88  -.08 

89.9  -0.7 

34.65  -.07 

38^8  -0.7 

8 

31.18  -.50 

78.3  +9.9 

37.98  -.87 

^.S     0.0 

Jan.  9.3 

38.73     .10 

89.8    0.6 

34.57    .10 

38.8    0.6 

30.48     .60 

74.3     1.7 

37.84     .10 

85.7  -0.1 

1          19.2 

38.68    .18 

88.6    0.6 

34.46     .19 

37.6    0.6 

89.73     .80 

75.8     1.9 

37.73     .19 

85.6    0.9 

1         89.2 

38.49     .13 

88.1     0.5 

34.34     .13 

37.1     0.5 

88.89     ,87 

76.7  +0.6 

37.60     .14 

85.3    0.3 

Feb.  8.8 

38.35    .14 

87.7    0.4 

34.19    .14 

36.7    0.4 

88.00    .90 

77.0    0.0 

37.44     .16 

84.9    0.4 

i          18.8 

38.81  -.14 

87.4  -0.9 

34.05  -.15 

36.4  -0.3 

87.09  -.80 

76.6  -0.6 

37.88  -.16 

84.6  -0.5 

88/.^ 

38.07     .13 

87.8  -0.1 

33.90     .14 

36.8  -0.1 

86.81     .85 

75.9     1.1 

37.18     .16 

84.0    0.5 

Mar.  10.1 

37.95     .11 

87.8    0.0 

33.76     .13 

36.1     0.0 

85.39     .76 

74.6     1.6 

36.97     .14 

83.4    0.0 

80.1 

37.84     .00 

87.3  40.9 

33.65     .10 

36.8  +0.9 

84.68     .66 

78.7     9.0 

36.84     .19 

88.9    0.5 

30.1 

37.77     .08 

87.6    0.4 

33.56     .87 

36.4     0.4 

84.10     .50 

70.5    9.3 

36.74     .08 

88.4     0.4 

Apr.  9.1 

37.74  -.08 

88.1  +0.6 

33.51  -.08 

36.9  +6.6 

83,68  -.33 

68.0  -9.6 

36.68  -.04 

88.0  -0.3 

19.0 

37.74  +.03 

88.9    0.8 

33.50  +.01 

37.6    0.8 

83.44  -.15 

65.4     9.7 

36.65     .00 

81.7    0.9 

89.0 

37.79     .08 

89.8    1.0 

33.53     .65 

38.4     1.0 

83.39  +.04 

68.6     97 

36.68  +.06 

81.6-0.1 

May  9.0 

37.89     .19 

30.9    1.9 

33.61     .16 

39.5     1.9 

83.53     .93 

59.9    9.6 

36.75     .10 

81.6  +6.1 

19.0 

38.03     .16 

38.3     1.4 

33.73     .14 

40.7     1.3 

83.85     .49 

57.4    9.4 

36.88    .15 

81.8    0.3 

88.9 

38.81  +.90 

33.8  +1.6 

33.90  +.18 

48.8  +1.5 

84.36  +.68 

55.0  -9.9 

37.05  +.19 

88.8  +0.5 

June  7.9 

38.43     .94 

36.5     1.7 

34.10    .99 

43.8     1.7 

85.08    .74 

53.0     1.9 

37.86     .93 

88.9    0.8 

17.9 

38.68     .97 

37.3     1.8 

34.34     .95 

45.5     1.8 

85.83     .87 

51.3     1.5 

37.51     .96 

83.8    1.0 

87.8 

38.96     .99 

39.8    1.0 

34.61     .98 

47.3     1.8 

86.75     .97 

50.0     1.0 

37.79     .99 

84.8     1.1 

July  7.8 

39.86     .30 

41.1     1.9 

34.90    .99 

49.1      1.8 

87.77  1.05 

49.8    0.6 

38.09     .31 

86.0     1.3 

17.8 

39.56  -I-.31 

43.0  +1.8 

35.80  +.30 

50.9  +1.8 

88.86+1.11 

48.8  -0.1 

38.41  +.39 

87.4  +1.4 

87.7 

39.87     .31 

44.7     1.7 

35.51     .31 

58.7     1.7 

89.99  1.14 

48.9  +0.3 

38.74     .33 

88.8    1.4 

Aug.  6.7 

40.18    .30 

46.4     1.6 

35.89    .31 

54.3     1.6 

31.15  1.15 

49.5     0.8 

39.07     .33 

30.8     1.5 

1          16.7 

40.48     .99 

47.9     1.4 

36.13    .30 

55.8     1.4 

38.30  1.13 

50.6     1.3 

39.39     .39 

31.7     1.5 

86.7 

40.76     .97 

49.8     1.9 

36.43    .98 

57.1     1.9 

33.48  1. 10 

58.1      1.7 

39.70     .30 

33.8    1.4 

Sept.  5.6 

41.03  +.99 

50.8  +0.9 

36.69  +.96 

58.1  +0.9 

34.49+1.04 

53.9  +9.1 

40.00  +.99 

34.6  +1.3 

15.6 

41.87     .93 

51.0     0.7 

36.94     .94 

58.9    0.6 

35.50     .97 

56.8    9.4 

40.88     .97 

35.8    1.9 

85.6 

41.49     .90 

51.6    0.4 

37.18     .99 

59.5    0.4 

36.48    .87 

58.8    9.7 

40..54     .94 

37.0    1.1 

Oct.    5.6 

41.68     .17 

51.8  +0.9 

37.38     .19 

59.8  +0.9 

37.85    .76 

61.7     3.0 

40.77     .93 

36.1     1.0 

15.5 

41.81     .15 

fil.O  -0.1 

37.56     .16 

59.8    0.0 

37.96     .64 

64.8    3.9 

40.97     .19 

39.0    0.8 

1          85.5 

41.97  +.19 

51.7  -6.3 

37.71  +.14 

59.7  -0.9 

38.54  +.51 

68.1  +3.3 

41.15  +.16 

39.8  +0.7 

Nov.  4.5 

48.07     .00 

51.4     0.4 

37.83     .11 

59.3    0.4 

38.97     .35 

71.5    3.4 

41.89     .13 

40.5    0.6 

'          14.4 

48.14     .06 

50.9    0.5 

37.98     .08 

58.9    0.5 

39.85     .90 

74.9    3.4 

41.41     .10 

41.0    0.5 

84.4 

48.18  +.03 

50.3     0.6 

37.98    .05 

58.3    0.6 

39.36  +.03 

78.3     3.3 

41.49     .07 

41.4     0.4 

Deo.   4.4 

48.19     .00 

49.6    0.7 

38.01  +.08 

57.6    0.7 

39.30  -.14 

81.5    3.1 

41.54  +.03 

41.8    0.3 

14.4 

48.17  -.09 

48.9  -0.7 

38.01  -.09 

56.9  -#.7 

39.08  -.31 

84.6  +9.9 

41.55     .00 

41.9  +0.9 

i         84.3 

48.13     .08 

48.8    0.7 

37.98     .05 

56.8    t.7 

38.69     .47 

87.8    9.5 

41.53 -.04 

48.0  +0.1 

i         34.3 

43.06  -.08 

47.5  -0.6 

37.91  -.08 

55.6-0.8     38.15 -.69 

89.5  +«.0 

41.47  -.08 

48.0    0.0 
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APPARENT  PLACES  FOB  THE  UPPER  TRANSIT  AT  WASHINGTON. 

a  Persei. 

t  Eridani. 

d  Penei. 

fTaori. 

Mean 
Solar 
Dat«. 

Bight 
Afloension. 

Beollnation 
North. 

Bi«ht 

Declination 
Smith. 

RiRht 
Ascension. 

Declination 
North. 

Bight 
Ascension. 

Declination 
Nifrth. 

h     m 
3    16 

+49  28 

h     m 

3  27 

o        / 

-  9  49 

h      m 

3  35 

+47  26 

h     m 

3  40 

+28  46 

(Deo.30.4) 

8 

32.41  -.13 

29'8  +1.9 

47.72  -.07 

44^7  -1.9 

9.88  -.00 

25.V  +1.9 

60.17  -.06 

5*^6+0.9 

Jan.   9.3 

32.27     .16 

30.9    0.0 

47.64     .09 

45.8    1.0 

9.76    .13 

26.8    1.0 

60.11      .06 

5.8  +0.1 

19.3 

32.08     .90 

31.7    0.6 

47.54     .19 

46.7    0.8 

9.61     .17 

27.7    0.7 

60.02     .11 

5.8    0.0 

39.3 

31.86     .93 

32.1  +0.9 

47.41     .14 

47.4    0.6 

9.41     .91 

28.2  +0.4 

59.89     .14 

5.8  -0.1 

Feb.   8.2 

31.62     .95 

32.1  -0.9 

47.26     .15 

47.9     0.3 

9.18    .M 

28.4     0.0 

59.74     .16 

5.6    0.9 

18.2 

31.36  -.96 

31.7  -0.5 

47.10  -.16 

48.1  -0.1 

8.94  -.95 

28.1  -0.4 

59.57  -.17 

5.3-0.3 

28.2 

31.10     .95 

31.0     0.9 

46.93    .16 

48.1  +0.9 

8.68    JM 

27.6    0.7 

59.40     .17 

4.9    0.4 

Mar.  10.2 

30.66    .93 

29.9     1.9 

46.78     .15 

47.8    0.4 

8.44     .93 

26.8    1.0 

59.23     .16 

4.4     0.5 

20.1 

30.65    .19 

28.6    1.4 

46.63     .13 

47.3    6.7 

8.23    .90 

25.6    1.9 

59.08     .14 

3.9    0.5 

30.1 

30.48    .14 

27.1     1.6 

46.51     .10 

46.4     0.9 

8.05    .16 

24.3    1.4 

58.95    .11 

3.4     0.5 

Apr.  9.1 

30.36  -.09 

25.4  -1.7 

46.43  -.07 

45.4  +1.9 

7.99  -.10 

22.8  -1.6 

58.85  -.07 

2.9  -0.5 

19.1 

30.30  -.09 

23.7     1.7 

46.38  -.03 

44.1     1.4 

7.84  -.04 

21.3     1.6 

58.80  -.03 

2.5    0.4 

29.0 

30.31  +.05 

22.0     1.6 

46.37  +.01 

42.5     1.6 

7.83  +.09 

19.7     1.5 

58.80  +.09 

2.1      0.3 

May   9.0 

30.39    .11 

20.4     1.5 

46.40     .06 

40.8     1.8 

7.88    .00 

18.2     1.4 

58.84     .07 

1.9  -0.1 

19.0 

30.54     .18 

19.0    1.3 

46.49    .11 

38.8    9.0 

8.00    .15 

16.8     1.3 

58.93     .19 

1.9  +0.1 

28.9 

30.75  +.94 

17.8  -1.1 

46.62  +.15 

36.8  +9.1 

8.19  +.91 

15.7  -1.0 

59.08  +.17 

2.1  +0.9 

June  7.9 

31.02    .30 

16.9     0.8 

46.79     .19 

34.6     9.9 

8.43     .97 

14.7     0.8 

59.27     .91 

2.4     0.4 

17.9 

31.35    .35 

16.2    0.5 

47.00     .99 

32.3    9.9 

8.73     .39 

14.1     0.5 

59.50     .94 

2.9    0.6 

27.9 

31.72     .38 

15.9  -0.9 

47.24     .95 

30.0     9.9 

9.07     .36 

13.7  -0.9 

59.76     .98 

3.6    0.8 

July  7.8 

32.12    .41 

15.9  40.9 

47.50    jn 

27.8    9.1 

9.45     .39 

13.6  +0.1 

60.05     .30 

4.5     1.0 

17.8 

32.54  +.43 

16.3  +0.5 

47.79  +.99 

25.8  -f9.0 

9.85  +.41 

13.8  +0.4 

e0.m  +.39 

5.6  +1.1 

27.8 

32.98     .44 

17.0     0.8 

48.08     .30 

23.9     1.8 

10.27     .49 

14.3    0.6 

60.69     .33 

6.7     1.9 

Aug.  6.8 

33.43     .44 

17.9     1.1 

48.39     .30 

22.2     1.6 

10.70     .43 

15.1     0.9 

61.02     .33 

7.9     1.9 

16.7 

33.87     .43 

19.2     1.4 

48.69     .99 

20.7     1.3 

11.13     .43 

16.1     1.9 

61.35     .33 

9.1     1.3 

26.7 

34.30     .49 

20.7     1.6 

48.98     .99 

19.7     0.9 

11.55     .49 

17.4     1.4 

61.68     .39 

10.4     1.9 

Sept.  5.7 

34.71  +.40 

22.4  +1.8 

49.26  +.98 

18.9  +0.6 

11.96 +.40 

18.9  +1.6 

62.00  +.31 

11.6+1.9 

15.6 

35.10     .37 

24.2    9.0 

49.53     .96 

18.5  +0.9 

12.35     .38 

20.5     1.7 

62.30     .99 

12.8     1.1 

25.6 

35.46     .34 

26.2    9.1 

49.78     .93 

18.5  -0.9 

12.72     .35 

22.3     1.8 

62.58    .97 

13.9     1.1 

Oct.    5.6 

35.78     .31 

28.4     9.9 

50.00     .91 

18.9     0.5 

13.06     .39 

24.2     1.9 

62.84     .96 

14.9     1.0 

15.6 

36.07     .97 

30.6    9.9 

50.20    .18 

19.5     0.8 

13.36     .90 

26.2    9.0 

63.08    .99 

15.8    0.9 

25.5 

36.32  +.93 

32.8  +9.3 

50.38  +.16 

20.5  -1.1 

13.63  +.95 

28.2  +9.0 

63.30  4.90 

16.7  +0.8 

Nov.  4.5 

36.53     .18 

35.1     9.9 

50.52     .13 

21.6     1.3 

13.86     .90 

30.3    9.0 

63.48     .17 

17.4     0.7 

14.5 

36.69     .13 

37.3     9.9 

50.63     .10 

23.0     1.4 

14.04     .16 

32.3    9.0 

63.63     .14 

18.0     0.6 

24.5 

36.80     .08 

39.4     9.1 

50.71     .06 

24.4     1.5 

14.18     .11 

34.3     1.9 

63.75     .10 

18.6     0.5 

Dec.    4.4 

36.86  +.03 

41.4     1.9 

50.76  +.03 

25.9     1.5 

14.26     .06 

36.2     1.8 

63.84     .06 

19.1     0.4 

14.4 

36.86  -.09 

43.2  +1.7 

50.77     .00 

27.3  -1.4 

14.30  +.01 

37.9  +1.6 

63.88  +.03 

19.4  +0.3 

24.4 

36.81     .06 

44.8     1.4 

60.75  -.03 

28.7     1.3 

14.28  -.06 

39.5     1.4 

63.89  -.01 

19.7     0.9 

34.4 

36.70  -.13 

46.1  +1.1 

50.69  -.07 

29.9  -1.1 

14.20  -.10 

40.8  +1.9 

63.86  -.05 

19.9  +0.1 

FIXED  STARS,  1891. 
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APPABENT  PLACES  FOB  THE  UPPER  TRANSIT  AT  WASUIKGTON. 

CPeraei. 

y  Eridani. 

yTanri. 

t  Tanri. 

Mean 
Solar 
Date. 

Right 
Aaoenaion. 

DeoUnation 
North. 

Bight 
Ascension. 

Declination 
South. 

RiRht 

Ascension. 

Declination 
North. 

Right 
Asoension. 

Declination 
North. 

h     m 

3  47 

+3f  33 

h      m 

3  52 

-13  48 

h     m 

4  13 

+  15  21 

fa     m 

4  22 

+  18  56 

(Deo.30.4) 

16.75  -.05 

37'6  +0.6 

56.86  -.06 

74.4  -1.5 

s 
35.46  -.01 

51.0  -0.9 

s 
15.15  -.01 

18.'8    0.0 

Jan.   9.3 

16.69    .06 

38.1     0.4 

56.80     .08 

75.8     1.9 

35.43     .09 

50.8     0.9 

15.13     .05 

18.8    0.0 

19.3 

16.59    .11 

38.4     0.9 

56.70     .11 

76.9     1.0 

35.36     .09 

50.6     OSt 

15.06     .06 

18.7  -0.1 

29.3 

16.45    .15 

38.6  +0.1 

56.57     .14 

77.8    0.7 

35.26     .19 

50.3     0.9 

14.96     .19 

18.6    0.1 

Feb.  8.3 

16.28    .17 

38.6  -0.1 

56.42     .16 

78.4     0.5 

35.12    .14 

50.1     0.9 

14.83     .15 

18.5    0.1 

18.2 

16.10  -.19 

38.4  -0.3 

56.26  -.17 

78.8  -0.9 

34.97  -.16 

49.9  -0.9 

14.67  -.16 

18.3  -0.9 

28.2 

15.91     .19 

38.0    0.5 

56.08     .17 

78.8  +0.1 

34.80     .17 

49.7     0.9 

14.50     .17 

18.1     0.9 

Mar.  10.2 

15.73    .18 

37.4     0.6 

55.91     .16 

78.5     0.4 

34.63     .16 

49.4     0.9 

14.33     .17 

17.9     0.9 

20.2 

15.56    .10 

36.7    0.7 

55.75     .15 

77.9    0.7 

34.47     .15 

49.3     0.9 

14.16     .16 

17.7     0.9 

30.1 

15.41     .13 

36.0     0.8 

55.62     .19 

77.1     1.0 

34.33     .13 

49.1  -0.1 

14.01     .13 

17.4     0.9 

Apr.   9.1 

15.31  -.06 

35.2  -0.8 

55.51  -.09 

75.9  +1.3 

34.22  -.09 

49.0     0.0 

13.90  -.10 

17.2  -0.9 

19.1 

15.24  -.04 

34.4     0.8 

55.43     .05 

74.5     1.5 

34.15     .05 

49.0  +0.1 

13.81     .06 

17.1  -0.1 

29.0 

15.23  +.01 

33.6    0.7 

55.40  -.01 

72.8     1.8 

34.11  -.01 

49.2    0.9 

13.77  -.09 

17.0    0.0 

May  9.0 

15.27    .00 

33.0    0.6 

55.41  +.03 

71.0     9.0 

34.12  +.04 

49.4     0.3 

13.77  +.03 

17.1  +0.1 

19.0 

15.36     .19 

32.5    0.4 

55.47     .08 

68.9    9.1 

34.18     .08 

49.8    0.5 

13.83     .06 

17.3    0.3 

29.0 

15.51  +.17 

32.2  -0.9 

55.57  +.19 

66.7  +9.3 

34.29  +.13 

50.4  +0.6 

13.93  +.19 

17.6  +0.4 

June  7.9 

15.70     .91 

32.0    0.0 

56.72     .17 

64.3    9.4 

34.44     .17 

51.1     0.8 

14.07     .17 

18.1     0.5 

17.9 

15.94     .95 

32.1  +0.9 

55.90     .91 

62.0    9.4 

34.63     .91 

52.0     0.9 

14.26     .91 

18.7     0.7 

27.9 

16.21     .90 

32.4     0.4 

56.13     .94 

59.6    9.3 

34.86     .94 

53.0     1.0 

14.48     .94 

19.4     0.8 

July  7.9 

16.52     .33 

32.9    0.6 

56.38     .96 

57.3    9.9 

35.11     .97 

54.0     1.1 

14.74     jn 

20.3     0.9 

17.8 

16.85  +.34 

33.6  +0.8 

56.65  +.98 

55.1  +9.1 

35.39  +.99 

55.2 +1JI 

15.02  +.99 

21.3  +1.0 

27.8 

17.19     .35 

34.4     0.0 

66.94     .99 

53.1     1.9 

35.69     .30 

56.4     1.9 

15.32     .31 

22.3     1.0 

Aug.  6.8 

17.54     .35 

35.4     1.0 

57.24     .30 

51.3     1.6 

36.00     .31 

57.6     1.9 

15.63     .39 

23.3     1.0 

16.7 

17.90     .35 

36.5     1.1 

57.55     .30 

49.9     1.3 

36.31     .31 

58.7     1.1 

15.95     .39 

24.4     1.0 

26.7 

18.25     .34 

37.7     1.9 

57.85     .30 

48.8    0.0 

36.62     .31 

59.8     1.0 

16.27     .39 

25.4     1.0 

Sept  5.7 

18.59  +.33 

39.0  +1.3 

58.14 +.99 

48.1  +0.5 

36.93  +.30 

60.7  +0.9 

16.59  +.31 

26.3  +0.9 

15.7 

18.91     .31 

40.3     1.3 

58.42     .97 

47.8  +0.1 

37.23     .99 

61.6     0.8 

16.89     .30 

27.1     0.8 

25.6 

19.22    .99 

41.5     1.3 

58.68     .95 

47.8  -0.9 

37.52     .98 

62.3     0.6 

17.19     .99 

27.8    0.7 

Oct.    5.6 

19.50     .97 

42.8     IJI 

58.93     .93 

48.3     0.6 

37.79     .96 

62.8     0.4 

17.47     .97 

28.4     0.5 

15.6 

19.77     J» 

44.0     1.9 

59.15     .91 

49.2     1.0 

38.04     .94 

63.2    0.3 

17.74     .95 

28.9    0.4 

25.6 

20.00  +.99 

45.2  +1.9 

59.35  +.18 

50.3  -1.3 

38.27  +Ja9 

63.4  +0.9 

17.98  +.93 

29.3  +0.3 

Nov.  4.5 

20.20    .19 

46.4     1.1 

59.51     .15 

51.7     1.5 

38.48     .19 

66.5  +0.1 

18.20     .90 

29.6    0.9 

14.5 

20.37    .16 

47.5    1.1 

59.65     .19 

53.3     1.7 

38.66     .16 

63.5    0.0 

18.39     .17 

29.7     0.1 

24.5 

20.51     .19 

48.5    1.0 

59.75     .09 

55.0     1.7 

38.80     .13 

63.4  -0.1 

18.55     .14 

29.8  +0.1 

Doc.   4.4 

20.60     .07 

49.4     0.9 

59.82     .05 

56.8     1.7 

38.92     .10 

63.3     0.9 

18.67     .11 

29.9    0.0 

14.4 

20.66  +.03 

50.2  +0.8 

59.86  +.09 

58.6  -1.7 

38.99  +.06 

63.2  -0.9 

18.76  +.06 

29.9     0.0 

24.4 

20.67  -.01 

51.0    6.7 

59.85  -.09 

60.2     1.6 

30.03  +.09 

63.0    0.9 

18.80  +.09 

29.9     0.0 

34.4 

20.63  -.06 

51.6  +6.5 

59.yi  -.06 

61.7 -1.4 

39.02  -.09 

62.8  -0.9 

18.81  -.09 

29.9    0.0 

21 
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APPARENT  PLACES  FOE  THE  UPPER  TRANSIT  AT  WASHINGTON. 

Mean 
Solar 
Date. 

aTi 
(^Aldeb 

luri. 
aran.) 

Declination 
North. 

aCumelopardalis. 

i  Aurigs. 

11  Ononis. 

Right 
Ascension. 

Ri^ht 
Ascension. 

Declination 
North. 

Right 
Ascension. 

Declination 
North. 

Right 
Ascension. 

Declination 
North. 

h     m 

4  29 

+  16  17 

h      in 

4  43 

O            1 

+66     9 

h     m 

4  49 

+32°  59 

h      ro 

4  58 

+  15°  15 

(Dec.30.4) 

8 

40.05  +.01 

83.8  -0.1 

s 
13.71  -.08 

31.4  +9.5 

8 

53.90  +.01 

38.8  +0.8 

8 

80.58  +.09 

7.3  -0.3 

Jan.   9.4 

40.03  -.04 

83.6    0.2 

13.61     .15 

33.8    2.2 

53.89  -.03 

39.0     0.7 

80.59  -.09 

7. 1      0.9 

19.4 

39.97     .08 

83.5    0.2 

13.40     .25 

35.8     1.9 

53.84     .08 

39.6    0.6 

80..55     .06 

6.9     0  9 

2dA 

39.87     .11 

83.3    0.9 

13.11     .33 

37.0     1.5 

53.74     .19 

40.1     (f.4 

80.47     .10 

6.7     0.9 

Fel).   8.3 

39.74     .14 

83.1     0.2 

18.74     .39 

38.8     1.0 

53.60     .16 

40.5     0.3 

80.36     .13 

6.6     0.1 

18.3 

39.59  -.16 

83.0  -0.9 

18.38  -.44 

39.7  +0.6 

53.48  -.18 

40.7  +0.1 

80.81  -.15 

6.4  -0.1 

26.2 

39.48     .17 

88.8    0.S 

11.87     .46 

40.0  +0.1 

53.83     .90 

40.8  -0.1 

80.05     .17 

6.3    0.1 

Mar.  1 0.8 

30.85     .17 

88.6    0.9 

11.40      .48 

39.9  -0.4 

53.03     .90 

40.6    0.2 

19.88     .17 

6.8    0.1 

80.2 

39.09     .16 

88.4    0.9 

10.95     .4;J 

39.8    0.8 

58.83     .19 

40.3    0.4 

19.70     .16 

6.1  -0.1 

30.8 

38.94     .14 

88.3  -o.l 

10.51       39 

3a8  •  1.2 

58.65     .17 

39.9    0.5 

19.54     .15 

6.1     0.0 

Apr.   9.1 

38.88  -.11 

88.8    0.0 

10.18  -.32 

36.7  -1.6 

58.50  -.14 

39.3  -0.6 

19.40  -.12 

6.1     0.0 

19.1 

38.73     .07 

88.8    0.0 

9.90     .24 

34.9     1.9 

58.38     .09 

38.7    0.7 

19.30     .09 

6.1  +0.1  \ 

89.1 

38.68  -.02 

88.8  +0.1 

9.70     .14 

38.9    2.1 

58.31  -.05 

38.0    0.7 

19.83  -.05 

6.3    0.8' 

May   9.1 

38.68  +.09 

88.4     0.3 

9.61  -.04 

30.7    2.2 

58.88     .00 

37.3    0.7 

19.80     .00 

6.5    0.3, 

19.0 

38.78     .07 

88.8    0.4 

9.68  +.06 

88.5    2.2 

58.31  +.05 

36.7     0.6 

19.88  +.04 

6.8    0.4 

29.0 

38.81  +.11 

83.8  +0.5 

9.73  +.16 

86.3  -2.2 

58.39  +.11 

36.1  -0.5 

19.88  +.09 

7.3  +0.5 

June  8.0 

38.95     .16 

83.8    0.7 

9.94     .96 

84.1     2.1 

58.58     .16 

35.7    0.4 

19.39     .13 

7.9    o.« 

17.9 

39.18     .30 

84.5     0.8 

10.85     .36 

88.1     1.9 

58.70     .20 

35.4     0.2 

19.54     .17 

8.6    0.7 

87.9 

39.34     .23 

85.4     0.9 

10.65     .44 

80.3     1.7 

58  93     .24 

35.8  -0.1 

19.73     .91 

9.4    0.8 

July  7,9 

39.58     .26 

86.4     1.0 

11.13     .51 

18.8     1.4 

53.19     .28 

35.8  +0.1 

19.95     .94 

10.3     0.9 

17.9 

39.86  +.28 

87.4  +1.0 

11.67  +.57 

17.6  -1.1 

53.48  +.31 

35.3  +0.9 

80.80  +.96 

11.8+0.9 

87.8 

40.15     .30 

88.4     1.1 

18.86     .61 

16.7    0.7 

53.80     .33 

35.6    0.3 

80.48     .98 

18.8     1.0 

Aug.  6.8 

40.45     .31 

89.5     1.1 

18.90     .65 

16.1   -0.4 

54.14     .34 

36.0     0.5 

80.77     .30 

13.1     0.9 

16.8 

40.77     .31 

30.6     1.0 

13.56     .67 

15.9    0.0 

54.48     .35 

36.5     0.6 

81.07     .31 

14.0     0.9 

86.8 

41.08     .31 

31.5    0.9 

14.84     .68 

16.1  +0.3 

54.84     .35 

37.1     0.6 

81.38     .31 

14.9     0.8 

Sept.  5.7 

41.39  +.31 

38.4  +0.8 

14.98  +.68 

16.6  +0.7 

55.19 +.35 

37.8  +0.7 

81.69  +31 

15.6  +0.6 

15.7 

41.70     .30 

33.8    0.7 

15.60     .67 

17.4     1.0 

55.55     .35 

38.5     0.7 

88.00     .30 

16.8     0.5 

85.7 

41.99     .29 

33.8    0.5 

16.87     .65 

18.6     1.3 

55.89     .34 

39.3     0.8 

88.30     .30 

16.6     0.4 

Oct.    5.6 

48.88     .97 

34.3    0.4 

16.90     .63 

80.1     1.6 

56.88     .32 

40.0     0.8 

88.59     .99 

16.9     0.9 

15.6 

48.54     .25 

34.6     0.3 

17.50     .58 

81.9     1.9 

56.54     .30 

40.8     0.8 

88.87     .97 

17.1  +0.1 

85.6 

48.78  +.23 

34.8  +0.1 

18.06  +.53 

84.0  +2.2 

56.84  +.28 

41.6  +0.8 

83.14  +.95 

17.1     0.0 

Nov.  4.6 

43.00     .21 

34.9    0.0 

18.56     .46 

86.8     2.4 

57.11     .26 

48.5     0.8 

83.38     .93 

17.0  -0.1 

14.5 

43.80     .18 

34.9  -0.1 

18.98     .39 

88.7    2.5 

57.36     .93 

43.3     0.8 

83.60     .91 

16.8    0.9 

84.5 

43.36     .15 

34.8    0.1 

19.34     .31 

31.3    26 

57.57     .19 

44.8     0.8 

83.79     .18 

16.5     0.3; 

Dec.   4.5 

43.49     .11 

34.7     0.1 

19.60     .02 

34.0    9  7 

57.74     .15 

45.0     0.8 

83.95     .14 

16.8     0.3 1 

14.5 

43.59  +.07 

34.5  -0.2 

19.77  +.12 

36.7  +9.6 

57.86  +.10 

45.8  +0.8 

84.07  +.10 

16.0-0.3 

84.4 

43.64  +.03 

34.3     0.9 

19.t53  +.01 

39.4     g  5 

57.94  +.05 

46.6     0.8 

84.15  +.06 

15.7    0.3! 

31.4 

43.65  -.01 

31.^2  -0.9 

19.79  -.09 

41.8+2.4 

hi  97     .00 

47.4  +0.8 

84.19     .00 

15.4- 0.3 1 

FIXED  STARS,  1891. 
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APPAfiENT  PLACES  FOB  THE  UPPER  TRANSIT  AT  WASHINGTON. 

Mmd 
Solftr 
Date. 

a  Aurigs. 
(CapeUa.) 

0  Orionii. 

(Riga,) 

/?  Tauri. 

Groombridge  966. 

Right 
Asoension. 

Deolination 
Iforth. 

Bight 
Asoension. 

DeoUnation 
South. 

Bight 
Ascension. 

Declination 
North. 

Bight 
Asoension. 

DeoUnation 
North. 

h      m 
5      8 

+45  53 

h     m 

5    9 

—   8    19 

h 

5 

m 

19 

+  28  30 

h     m 

5  25 

+74  58 

■(Dec.30.4) 

B 

38.59  +.0Q 

15.9  +f.6 

18.32  +.01 

42.8  -1.5 

24.32 

+.04 

55^.8  +0.5 

s 
11.9.3-  .01 

I9.'6  +9.9 

Jan.   9.4 

38.59  -.03 

17.4     1.4 

18.32  -.08 

44.3     1.4 

24.35 

.00 

56.4     0.5 

11.86    .15 

22.4     9.7 

10.4 

38.54     .08 

18.7     1.9 

18.28    .06 

45.6     1.9 

24.33 

-.05 

56.9    0.4 

11.62     .31 

25.1      9.5 

29.4 

38.42     .14 

19.8     1.0 

18.19    .10 

46.7     1.0 

24.26 

.09 

57.3     0.4 

11.24     .45 

27.4    9.9 

Feb.   8.3 

38.26     .18 

20.7    0.8 

18.08    .13 

47.5     0.7 

24.14 

.13 

57.6    0.3 

10.72     Ji7 

29.4     1.7 

18.3 

38.05  -.99 

21.4  40.5 

17.93  -.16 

48.1  --0.5 

23.99 

-.16 

57.9  +0.9 

10.10-  .66 

30.8  +1.9 

2Q.3 

37.82     .94 

21.7  40.9 

17.76     .17 

48.5  -0.9 

23.82 

.18 

58.0  +0.1 

9.39     .79 

31.8    0.7 

Mar.  10.2 

37.57     .95 

21.7-0.1 

17.58     .18 

48.6    0.0 

23.63 

.19 

58.1     0.0 

8.65     .75 

32.3  +0.9 

20.2 

37.32     .94 

21.5    0.4 

17.41     .17 

48.4  +0.3 

23.44 

.18 

58.0  -0.1 

7.90     .74 

32.2  -0.4 

30.2 

37.09     .99 

20.9     0.7 

17.24     .16 

48.0    0  5 

23.26 

.17 

57.8    0.9 

7.16     .60 

31.5    0.0 

Apr.   9.2 

36.89  -.19 

20.1  -0.0 

17.09  -.14 

47.4  +0.8 

23.09 

-.15 

57.5  -0.3 

6.52-  .61 

30.4  -1.4 

19.1 

36.72    .14 

19.1     1.1 

16.97     .11 

46.5     1.0 

22.96 

.11 

57.1     0.4 

5.95     .51 

28.8    1.8 

29.1 

36.61     .00 

18.0     1.9 

16,88    .07 

45.4     1.9 

22.87 

.07 

56.7     0.4 

5.50     .38 

26.9    9.1 

May  9.1 

36.55  -.03 

16.7     1.3 

16.83  -.03 

44.0     1.4 

22.82 

-.09 

56.3     0.4 

5.19     .94 

24.6    fi.3 

19.1 

36.55  +.03 

15.4     1.3 

16.82  +.01 

42.5     1.6 

22.82  +.09 

55.9     0.4 

5.02-  .00 

22.2    9.5 

29.0 

36.61  +.09 

14.1  -1.3 

16.86  +.06 

40.7  +1.8 

22.87  +.07 

55.6  -0.3 

5.01+  .06 

19.7  -9.6 

Juno  8.0 

36.74     .15 

12.9     1.9 

16.94     .10 

38.9     1.9 

22.97 

.19 

55.3     0.9 

5.15     .99 

17.1     9.5 

18.0 

36  92     .91 

11.8     1.0 

17.06    .14 

:Mi.9    9.0 

23.11 

17 

55.1  -0.1 

5.44     .37 

14.6     9.4 

27.9 

37.16     .96 

10.8    0.0 

17.22     .18 

34.9    9.0 

23.30 

.91 

55.1     0.0 

5.88    .50 

12.2     9.3 

July  7.9 

37.44     .30 

10.0     0.7 

17.41     .91 

32.9    9.0 

23.53 

.94 

55.1  +0.1 

6.45     .63 

10.0     9.1 

17.9 

37.77  +.34 

9.3  -0.5 

17.63  +.93 

30.9  +1.9 

23.78  +.97 

55.3  +0.9 

7.14+  .74 

8.0  -1.8 

27.9 

38.12     .37 

8.9    0.3 

17.88     .95 

2i).l     1.7 

24.07 

.30 

55.5     0.3 

7.93     .84 

.  6.3     1.5 

An^.  6.8 

38.51     .39 

8.7  -O.J 

18.14     .97 

27.4     1.5 

24.38 

.39 

55.8     0.3 

8.81      .91 

4.9     1.9 

16.8 

38.91     .41 

8.6  +0.1 

18.42     .98 

26.0     1.3 

24.70 

.33 

56.2     0.4 

9.76     .97 

3.9     0.8 

26.8 

39.32     .49 

8.8    0.9 

18.71     .99 

24.8     1.0 

25.03 

.34 

56.6    0.4 

10.76  1.09 

3.3  -0.4 

Sept.  5.8 

39.75  +.49 

9.1  +0.4 

19.00  +.99 

24.0  +0.7 

25.37 

+.34 

57.1  +0.4 

11.79+1.04 

3.1     0.0 

15.7 

40.17     .49 

9.6    0.6 

19.30     .99 

23.5  +0.3 

25.71 

.34 

57.5     0.4 

12.84   1.05 

3.2  +0.4 

25.7 

40.58     .41 

10.3     0.7 

19.58     .98 

23.3  -o.i 

26.05 

.33 

58.0    0.4 

13.88  1  04 

3.8    0.8 

[Oct.    5.7 

40.99    .40 

11.1     0.9 

19.86     .97 

23.6    0.4 

26.38 

.39 

58.4     0.4 

14.91    1.01 

4.8     1.1 

15.6 

41.38    .38 

12.1     1.0 

20.13     .96 

24.2     0.8 

26.70 

.31 

58.8     0.4 

15.90     .96 

6.1      1.5 

25.6 

41.74  +.35 

13.2  +1.9 

20.39  +.94 

25.1  -1.1 

27.01 

+.30 

59.2  40.4 

16.84+  .90 

7.8  +1  9 1 

Nov.  4.6 

42.09     .33 

]4.4     1.3 

20.62     .99 

26.4     1.3 

27.29 

.97 

59.6    0.4 

17.70     .81 

9.9    9  9 

1          14.6 

42.40     .99 

15.8     1.4 

20.83     .19 

27.8     1.5 

27.56 

.95 

60.0    0.4 

18.46     .71 

J2.2     9  5 

1          24.5 

42.67     .94 

17.2     1.5 

21.01     .16 

29.4     1.6 

27.79 

.99 

60.4    0.4 

19.11     .58 

14.9    9  7 

iDeo.  4.5 

1 

42.89     .10 

18.8    1.5 

21.16     .13 

31.1     1.7 

27.99 

.18 

60.8    0.5 

19.63     .44 

17.7    9.9 

14.5 

43.06  +.14 

20.3  +1.6 

21.27  +.00 

32.8  -1.7 

28.14 

+.13 

61.3+0.5 

20.00+  .90 

20.6  +3.0 

1          24.5 

43.17     .08 

21.9     1.5 

21.34  +.05 

34.5     1.6 

28.25 

.08 

61.8    0.5 

20.21+  .13 

23.6    9.9 

1          34.4 

43.22  +.01 

23.4  +1.4 

21.37     .00 

36.1  -1.5 

28.32  +.03 

62.3  +0.5 

20.25-  .04 

26.5  +9.8 ; 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

d  Orionis. 

a  Leporis. 

e  Orionis. 

a  Columbe. 

Me»n 
Solar 
Date. 

tion 

i. 

AHcoQBion. 

Dec'Iluation 
South. 

_ 

Right 
AiiceuBiou. 

Declina 
Souti 

RiKbt 
Ascension. 

Declination 
Houth. 

RiKlit 
Ascension. 

Declinatiot.  ' 
South, 

h     m 
5  26 

O            1 

-  0  2a 

h      m 

5  27 

o          / 

-17  53 

h     m 

5  30 

O           / 

-   1   16 

h     m 

5  35 

-34     7   1 

(Dec.30.4) 

8 

26.59  +.04 

49.5 

-1.9 

8 

5.'>.89  +.oa 

64.6  -9.0 

8 

41.27  +.04 

19.5  -1.3 

s 
43.0<.>     .00 

60.1   -9.7 

Jan.   9.4 

26.62     .00 

50.7 

1.1 

55.90  -.09 

66.6     1.9 

41.30     .00 

20.7     1.1 

43.07  -.05 

62.8    2.5 

19.4 

26.59  -.04 

51.7 

0.9 

55.85     .06 

68.4     1.7 

41.28  -.04 

21.8     0.9 

43.00     .09 

65.1     9.3 

29.4 

26.53     .06 

52.5 

0.7 

55.77     .10 

69.9     1.4 

41.21     .08 

22.7     0.8 

42.88     .14 

67.2     1.9 

Feb.   8.3 

26.42     .19 

53.2 

0.6 

55.64     .14 

71.1     1.1 

41.11      .19 

23.4     0.6 

42.72     .18 

68.8     1.4  ' 

18.3 

26.29  -.15 

53.7 

-0.4 

55.49  -.17 

72.0  -0.7 

40.98  -.14 

23.9  -0.4 

42.53  -.91 

i 

70.1  -i.o 

28.3 

26.13     .16 

54.0  -0.9 

55.32     .18 

72.6  -0.4 

40.82     .16 

24.2  -0.9 

42.31     .93 

70.9     0.6 

Mar.  10.3 

25.96     ,17 

54.1 

0.0 

55.12     .19 

72  8    0.0 

40.65     .17 

24.4     0.0 

42.07     .94 

71.2  -0.1  ' 

20.2 

25.79     .17 

54.1 

+0.1 

54.93     .19 

72.7  +0.3 

40.48     .17 

24.3  +0.1 

41.83     .94 

71.1    +0.3 

30.2 

25.62     .16 

53.8 

0.3 

54.74     .18 

72.2     0.6 

40.31     .16 

24.1     0.3 

41.60     .93 

70.6     08 

Apr.   9.2 

25.47  -.14 

53,4 

+0.5 

54.57  -.16 

71.4  +0.9 

40.16  -.14 

23.7  +0.6 

41.38 -.91 

69.6  +1.2 

19.1 

25.35     .11 

52.8 

0.7 

54.43     .13 

70.3     1.9 

40.03     .11 

23.1     0.7 

41.18     .18 

68.2     1.6 

29.1 

25.25     .07 

52.0 

0.9 

54.31     .09 

69.0     1.5 

39.93     .08 

22.3     0.9 

41.03     .14 

66.4     1.9 

May   9.1 

25.20  -.04 

51.1 

1.0 

54.24     .05 

67.3     1.8 

39.87  -.04 

21.3     1.1 

40.91     .10 

64.3     2  2 

19.1 

25.18    .00 

50.0 

1.9 

54.20  -.01 

65.4     9.0 

39.85     .00 

20.2     1.9 

40.83  -.05 

61.9      2.5 

29.0 

25.21  +.05 

48.7 

+1.3 

54.21  +.03 

63.3  +9.9 

39.88  +.04 

18.9  +1.4 

40.80     .00 

59.2  42.7 

Juu«,8.0 

25.28     .09 

47.4 

l.-l 

54.26     .07- 

61.1      9.3 

39.94     .08 

17.4     1.5 

40.82  +.04 

5<).4      9.9 

18.0 

25.39     .13 

45.9 

1.5 

54.36     .11 

58.7     9.4 

40.05     .19 

15.9     1.6 

40.89     .09 

53.4     3.0 

28.0 

25.54     .17 

44.3 

1.6 

54.49     .15 

56.3     9.4 

40.19     .16 

14.3     1.6 

41.01     .14 

50.4     3.0  ' 

July  7.9 

25.72     .20 

42.7 

1.6 

54.66     .19 

53.9     9.3 

40.37     .19 

12  7     1.6 

41.17     .18 

47.4     9.9 

17.9 

25.94  +.93 

41.1 

+1.5 

54  87  +.99 

51.6  +9.9 

40.58  f.99 

II. 1  +1.6 

41.37  +.99 

44.6  +9.7 

27.9 

26.18     .95 

39.6 

1.4 

55.10     .94 

49.4     2.0 

40.h2     .94 

9.6     1.5 

41.60     .95 

41.9     9.5 

Aug.  6.8 

26.44     .97 

38.2 

1.3 

55.35     .26 

47.4      1.3 

41.08     .96 

8.2     1.3 

41.86     .97 

39.6    «»9 

16.8 

26.71     .98 

37.0 

1.1 

55.63     .28 

45.8     1.5 

41. .35     .98 

6.9     l.l 

42.14     .99 

37.5     1.1? 

26.8 

27.00     .99 

36.0 

0.9 

55.91      .29 

44.4     1.9 

41.63     .99 

5.9     0.9 

42.45     .31 

35.9     1.3' 

1 

Sept  5.8 

27.29  +.99 

35.2  +0.6 

.56.20  +.30 

43.5  +0.7 

41.92  +.99 

5.1  +0.6 

42.76  +.39 

1 
34.8  +0.8 

15.7 

27.58     .99 

34.8  +0.3 

56.50     .30 

43.0  +0.3 

42.21     .99 

4.6  +0.3 

43.09     .39 

34.3  +0.3 

25.7 

27.87     .99 

34.6 

0.0 

56.80     .99 

42.9  -0.9 

42.51     .99 

4.5     0.0 

4.3.41      .39 

34.3  -0.3 

Oct.    5.7 

28.16     .98 

34.7 

-0.3 

57.09     .98 

43.3     0  6 

42.79     .98 

4.6  -0.3 

43.73     .31 

34.8    0.8 ! 

15.7 

28.44     .97 

35.1 

0.5 

57.37     .97 

44.1      1.0 

43.07     .27 

5.1     0.6 

44.04     .30 

35.9     1.3 

25.6 

28.71  +.96 

35.8 

-0.8 

57.64  +.96 

45.4  -1.4 

43.34  t.96 

5.8  -0.8 

44.33  +.98 

37.5  -1.8 

Nov.  4.6 

28.96     .94 

36.7 

1.0 

57.88     .94 

47.0     1.7 

43.59     .94 

6.7     1.0 

44.60     .25 

39.6    9.9 

14.6 

29.18     .91 

37.8 

1.9 

58.11     .91 

48.8     9.0 

43.82     .99 

7.9     1.9 

44.S3     .99 

42.0     9.5 

24.5 

2<).38     .18 

39.0 

1.3 

58.30     .13 

50.9     9.9 

44.03     .19 

9.2     1.3 

45.03     .18 

44.7     9.8 

Dec.   4.5 

§9.5(5     .15 

40.4 

1.3 

58.46     .14 

53.2     9.3 

44.20     .16 

10.6     1.4 

45.19     .14 

47.6     9.9 

14.5 

29.69 +.11 

41.7 

-1.3 

58.58  +.10 

55.4  -9.2 

44.34  +.12 

12.0  -1.4 

45.31  +.09 

50.5  -2.9 

24.5 

29.78     .07 

43.0 

1.9 

58.66  +.05 

57.6     9.1 

44.44     .07 

13.3     1.3 

45.38  +.04 

53.4     9.8 

34.4 

29.83  +.03 

44.2 

-1.1 

58.69     .00 

59.7  -1.9 

44.49  +.03 

14.6  -1.9 

45.39  -.01 

56.2  -9.6 
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a  Orionii. 

V  Orionis. 

22  Camelop.  (H.) 

fl  Gemitiorum. 

Mean 
Solar 
Date. 

Right 
Ascension. 

Deolinatioii 
North. 

Kight 
Ascension. 

Declination 
North. 

Right 
Ascension. 

Declination 
North. 

Right 
Ascension. 

DecUnaiion 
North. 

+22  34 

k      ni 

5  49 

+  i  23 

I1      ni 
6       1 

+  14  46 

h      m 

6    6 

+69  21 

h      m 

6  16 

(Dec.30.5) 

s 
16.54  +.07 

I  r'2  -0.8 

8 

21.27  +.08 

52.V  -0.4 

51.55  +.14 

29?!   +9.7 

22!32  +.10 

9.8    0.0 

Jan.    9.5 

16.59  +.09 

10.4    0.7 

21.33  +.04 

52.4     0.3 

51.64  +.09 

31.8    2.6 

22.40     .06 

9.9  +0.1 

19.4 

16.59  -.09 

9.8    0.6 

21.35 -.01 

52.1     0.9 

51.60  -.19 

34.4     9.5 

22.44  +.01 

'     10.0    0.9 

29.4 

16.54     .08 

9.2    0.5 

21.32     .05 

51.9     0.9 

51.44     .99 

36.8     9.3 

22.42  -.04 

10.3    0.9 

Feb.   8.4 

16.46     .10 

8.8    0.4 

21.24     .09 

51.8-0.1 

51.16     .39 

39.0     9.0 

22.35     .09 

10.5     0.3 

18.4 

16.34  -.13 

8.5  -0.3 

21.12 -.13 

51.7     00 

50.78  -.41 

40.8  +1.6 

22.24  -.13 

10.8  +0.3 

28.3 

16.19     .15 

8.3  -0.1 

20.98     .15 

51.7     0.0 

50.34     .48 

42.2     1.1 

22.10     .15 

11.0    0.9 

Mar.iO.rJ 

16.02     .16 

8.2    0.0 

20.H2     .17 

51.8+0.1 

49.83     .59 

43.1     0.7 

21.93     .17 

11.3    0.9 

80.3 

15.85     .17 

8.2  +0.1 

20.64     .17 

51.8    0.1 

49.30     .53 

43.5  +0.9 

21.75     .18 

11.4     0.1 

30.3 

15.68     .16 

8.4     0.9 

20.47     .16 

51.9    0.1 

48.77     .59 

43.4  -0.3 

21.57     .18 

11.6+«.l 

Apr.   9.2 

15.53  -.14 

8.6  +0.3 

20.31  -.15 

52.1  +0.1 

48.26  -.46 

42.8  -0.8 

21.40  -.16 

11.6    0.0 

19.2 

15.39     .19 

9.0    0.4 

20.17     .13 

52.2    0.9 

47.81      .49 

41.8     1.9 

21.25     .14 

11.6    0.0 

29.2 

15.29     .09 

9.4     0.5 

20.06     .10 

52.4     0.9 

47.42     .34 

40.4     1.6 

21.13     .11 

11.6    0.0 

May  9.2 

15.22     .06 

10.0     0.6 

19.98    .06 

52.7    0.3 

47.13     .94 

38.6     1.9 

21.04     .07 

11.6    0.0 

19.1 

15.19  -.01 

10.6    0.7 

19.95  -.01 

53.0    0.3 

46.94     .14 

36.5    9.1 

20.99  -.09 

11.5     0.0 

29.1 

15.20  +.03 

11.4  +0.6 

19.95  +.03 

53.4  +0.4 

46.85  -.03 

34.3  -9.3 

20.99  +.09 

11.5     0.0 

Juno  8.1 

15.26     .07 

12.3     0.9 

20.00     .07 

53.8    0.5 

46.87  +.06 

.32.0    9.4 

21.03    .06 

11.5     0.0 

18.0 

15.36     .11 

13.3     1.0 

20.10     .11 

54.4     0.5 

47.01     .19 

29.6    9.4 

21.11     .10 

11.5  +0.1 

28.0 

15.50     .15 

14.4     1.1 

20.23     .15 

55.0     0.6 

47.26     .30 

27.2    9.3 

21.24     .14 

11.6     0.1 

July  8.0 

15.67     .19 

15.5     1.1 

20.40     .18 

55.6     0.6 

47.61     .30 

24.9    9.9 

21.40     .18 

11.7     0.1 

18.0 

15.87  +.99 

16.6  +1.1 

20.60  +.91 

56.3  +0.7 

48.05  +.48 

22.8  -9.0 

21.60  +.91 

11.9  +0.9 

27.9 

16.10     .94 

17.7     l.O 

20.82     .94 

56.9     0.6 

48.57     .56 

20.8     1.8 

21.82     .94 

12.1     0.9 

Aug.  6.9 

16.35     .96 

18.7     0.9 

21.08     .96 

57.6     0.6 

49.17     .63 

19.1      1.6 

22.08     .96 

12.3     0.9 

16.9 

16.62     .97 

19.6     0.6 

21.35     .96 

58.1     0.5 

49.83     .69 

17.7     1.3 

22.36     .96 

12.4     0.9 

26.8 

16.90     .98 

20.4     0.7 

21.63     .99 

58.6    0.4 

50.54     .73 

16.6     1.0 

22.65     .30 

12.6    0.1 

Sept.  5.8 

17.19 +.99 

21.0  +0.5 

21.93 +.30 

59.0  +0.3 

51.29  +.76 

15.7  -0.6 

22.96  +.31 

12.7  +0.1 

15.8 

17.49     .30 

21.3  +0.3 

22.24     .31 

59.3  +0.9 

52.07     .78 

15.3  -0.3 

23.27     .39 

12.7    0.0 

25.8 

17.79     .30 

21.5    0.0 

22.55     .31 

59.4     0.0 

52.86     .79 

15.2  +0.1 

23.60     .33 

12.6  -0.1 

Oct.    5.7 

18.09     .30 

21.4  -0.9 

22.86     .31 

59.3  -0.1 

53.65     .79 

15.4     0.5 

2:^.92     .33 

12.5    0.1 

15.7 

18.38     .99 

21.1     0.4 

23.16    .30 

59.1     0.3 

54.44     .77 

16.1     0.8 

24.25     .39 

12.4     0.9 

25.7 

18.67  +.96 

20.6  -0.6 

23.46  +.99 

58.7  -0.4 

55.20  +.74 

17.1  +1.1 

24.57  +.31 

12. 1  -0.3 

Nov.  4.7 

18.94     .96 

19.9    0.7 

23.75     .98 

58.3    0.5 

55.92     .70 

18.4     1.5 

24.88     .30 

11.8     0.3 

14.6 

19.19     .94 

19.1     0.8 

24.02     .96 

57.8    0.6 

56.59     .63 

20.1     1.8 

25.18     .98 

11.6    0.3 

24.6 

19.42     .91 

18.2     0.9 

24.27     .93 

57.2    0.6 

57.19     .55 

22.0    9.1 

25.45     .96 

11.3    0.9 

Doc.   4.6 

19.62    .18 

17.3     0.9 

24.49     .90 

56.6     0.6 

57.70     .46 

24.3    9.4 

25.69     .93 

ll.l     0.9 

14.5 

10.78  +.14 

16.3  -0.9 

24.67  +.16 

.'HJO  -0.5 

58.11  +.35 

26  8  +9.5 

25.90  +.19 

10.9  -0.1 

24.5 

19.90     .10 

15.4     0.9 

24.81     .19 

.'>5.5    0.5 

58.41      .93 

29.4     9.6 

26.07     .14 

10.8     0.0 

34.5 

19.98  +.05 

14.6  -0.8 

24.91  +.07 

55.1  -0.4 

58.58  +.11 

32.1  +9.7 

26.19 +.00 

10.9  +0.1 
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Mean 

SoUr 

a  Argftg. 
{Canopus.) 

y  (ieminorum. 

1 

Kight         Doclination 
Ascension.         North. 

a  Canis 
•   (Sin 

Rigbt 
Ascension. 

Majorii. 
ius.) 

_ 

Declination 
South. 

e  Canis 

Bight 
Ascension. 

Majoris. 

'  Beclinatioi 
South. 

Bight 
Ascension. 

Deolinatiou 
South. 

li      m 

6  21 

-52  37 

h     in 

6  31. 

+  16  29 

h      m 

6  40 

o        / 

-16  33 

h     m 

6  54 

-28  49 

(Dec.30.5) 

8 

33.8!     .00 

69.5  -3.4 

8 

25.23  +.11 

320  -0.4 

8 

21.39  +.10 

59.4  -9.3 

8 

21.32  +.09 

24.0  -«,9 

Jau.   9.5 

33.79  -.05 

72.9     3.9 

25.32     .07 

,31,7     0.3 

21.46  +.05 

61.7    9.9 

21.40 +.05 

26.8    a.7 

19.4 

33.70     .13 

76.0    3.0 

25.37  +.09 

31.4     09 

21.48     .00 

63.8     9.0 

21.42     .00 

29.5    S.5 

29.4 

33.54     .19 

78.8    9.7 

25..36  -.03 

31.3-0.1 

21.46 -.05 

C5.7     1.7 

21.39 -.06 

31.0    9.3 

Feb.   8.4 

33.32    .94 

81.3     9.9 

25.31     .07 

3i.3    0.0 

21.39     .09 

67.3     1.5 

21.30     .10 

34.1     9.0 

16.4 

33.05  -.99 

83.2  -1.7 

25.21  -.11 

3L3  +0.1 

21.28  -.13 

68.6  -1.9 

21.18 -.14 

35.9  -1.6 

28.3 

32.74     .33 

84.8     1.9 

25.08     .14 

31.4     0.1 

21.14     .16 

69.6     0.9 

21.02     .18 

37.3     1.9 

Mar.  10.3 

32.40     .35 

85.8    0.7 

24.93     .16 

31.6    0.1 

20.97     .18 

70.3     0.6 

20.82     .90 

38.3     0.8 

20.3 

32.04     .36 

80.2  -0.9 

24.76     .17 

31.7     0.9 

20.78     .19 

70.6  -0.9 

20.62    .99 

38.9  -0.4 

30.3 

31.68    .35 

86.2  +0.3 

24.58     .17 

31.9     0.9 

20.59     .19 

70.6  +0.1 

20.40     .99 

.39.1     0.0 

1 

Apr.  9.2 

31.33 -.34 

85.6  +0.8 

24.42  -.16 

32.1  +0.9 

20.40  -.18 

70.4  +0.4 

20.18  -.91 

38.9  +0.4 

19.2 

31.01     .31 

81.6     1.3 

24.26     .14 

32.2    0.9 

20.23     .16 

69.8    0.7 

19.98     .19 

38.3    0.8 

29.2 

30.71     .97 

83.0     1.8 

21.14     .11 

32.4     0.9 

20.08     .14 

68.8     1.0 

19.80     .17 

37.3     1.9 

May  9.2 

30.46    .93 

81.0    9.9 

24.04     .07 

32.6    0.9 

19.96     .11 

67.7     1.3 

19.04     .14 

36.0     1.5 

19.1 

30.25    .18 

78.7    9.5 

23.99  -.03 

32.9    0.3 

19.87     .07 

66.2     1.5 

19.52    .10 

34.3    1.8 

29.1 

30.10 -.15? 

70.0  +9.8 

23.97     .00 

33.2  +0.3 

19.82  -.03 

64.6  +1.7 

19.43  -.06 

32.4  +9.1 

Jane  8.1 

30.00  -.06 

73.0     3.1 

23.99  +.04 

33.5    0.3 

19.81  +.01 

62.7     1.9 

19.39  -.09 

30.1     9,3 

18.0 

29.97     .00 

09.8     3.9 

24.00     .08 

33.8    0.4 

19.84     .05 

60.7     9.0 

19.39  +.09 

27.7    f-.5 

28.0 

30.00  +.06 

66.5     3.3 

24.16     .13 

34.2    0.4 

19.91     .09 

58.6    9.1 

19.42     .06 

25.1     9.6 

July  8.0 

30.09    .19 

63.2     3.3 

24.31     .16 

34.7     0.4 

20.01     .19 

56.4     9.1 

19.50     .10 

22.5    9.6 

18.0 

30.23  +.17 

59.0  +3.9 

24.48  +.19 

35.1  +0.4 

20.15 +.15 

54.3  +9.1 

19.62 +.13 

19.9  49  6 

27.9 

30.44     .93 

56.8     3.0 

24.69     .99 

35.5    0.4 

20.32     .18 

52.3    9.0 

19.78     .17 

17.3    9.5' 

Aug.  6.9 

30.69     .97 

53.9     9.7 

24.92     .94 

35.9    0.4 

20.52     .91 

50.4     1.8 

19.96    .90 

15.0     9.3 

IG.9 

30.98    .33 

51.4     9.3 

25.  Id     .96 

36.3    0.3 

20.74     .93 

48.7     1.5 

20.18    .93 

12.8    9.0 

26.8 

31.32    .35 

49.2     1.8 

25.45     .98 

36.6    0.9 

20.99     .95 

47.3     1.9 

20.43     .96 

11.0     1.6 

Sept.  5.8 

31.69  +.38 

47.6  +1.3 

25.74  +.99 

36.7  +0.1 

21.26  +.97 

46.3  +0.8 

20.69  +.98 

9.6  +1.9 

15.8 

32.08     .40 

46.6     0.7 

26.04     .30 

36.8    0.0 

21.54     .98 

45.6  +0.4 

20.98     .99 

8.6    0.7 

25.8 

32.48     .41 

46.2  +0.1 

26.35     .31 

36.6  -0.9 

21.83     .99 

45.4     0.0 

21.28    .31 

8.2  +0.9 

'Oct.    5.7 

32.90     .41 

46.4  -0.6 

26.66     .33 

36.4    0.3 

22.12    .30 

45.6  -0.5 

21.60     .39 

8.2-0.3' 

1          15.7 

33.30     .40 

47.3     1.9 

26.98     .39 

36.0    0.4 

22.42     .30 

46.2     0.9 

21.91     .39 

8.8    0.8 

25.7 

33.70  +.38 

4H.S  -1.8 

27.29  +.31 

35.6  -0.5 

22.72  +.99 

47.3  -1.3 

22.23  +.31 

10.0  -1.3 

Nov.  4.7 

34.06     .35 

50.9     9.3 

27.60     .30 

35.0     0.6 

23.01     .98 

48.8    1.7 

22.54     .30 

11.6     1.8 

14.6 

34.39    .31 

53.4     9.8 

27.89     .98 

34.4     0.6 

23.28     .96 

50.6    9.0 

22.83     .98 

13.6    9.9 

24.6 

34.67     .96 

56.4     3.1 

28.16     .96 

33.7     0.6 

23.54     .94 

52.7    9.9 

23.10     .95 

16.0     9.5' 

;Dec.  4.6 

34.90     .90 

59.7     3.3 

28.41     .93 

33.1     0.6 

23.76     .91 

55.0     9.3 

23.34     .99 

18.7     9.8 1 

14.5 

35.06  +.13 

63.1  -3.5 

28.62  +.19 

32.5  -0.5 

23.96  +.17 

57.4  -9.4 

23.55  +.18 

21.6-9.9 

24.5 

35.16 +.06 

66.6     3.5 

28.80     .15 

32.0     0.4 

24.11     .13 

59.8     9.4 

2^.71     .13 

24.5    9.9: 

34.5 

35.19 -.01 

70.1  -3.4 

28.93  +.10 

31.6-0.3 

24.22  +.08 

02.1  -9.3 

23.82  +.08 

27.4  -9.8  i 
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APPARENT  PLACES  FOB  TUB  UPPER  TRANSIT  AT  WASHINGTON. 

6  Canif  Majoris. 

6  Geminorum. 

Piazzi 

vii.67. 

a*  Geminorum. 
(Castor. ^ 

MeaD 
Solar 
Date. 

V       ^~ 

Righjt 
Ascenaion. 

DeoUnation 
South. 

Right 
Ascension. 

DeoUnation 
Iforth. 

Right 
Ascension. 

Declination 
North. 

Riglit 
Ascenaiun. 

h     m 

7  27 

Declination 
NorUi. 

h     m 

7     3 

-26  12 

h     m 

7  13 

+22°  10 

b      ui 

7  19 

+  68  4l' 

O           1 

+32    7 

(Dec.30.5) 

8 

58.86  +.11 

69.8  -9.8 

37.13  +.16 

58.3  -0.9 

34!o8  +.34 

M.'o  +9.4 

39.14  +.19 

38.4  +0.3 

Jan.  9.5 

58.35     .00 

78.6    9.7 

37.87     .11 

58.8    0.0 

34.36     .99 

17.1     9.5 

39.31     .14 

38.9    0.5 

19.5 

58.38  +.01 

75.8    9.5 

37.36     .06 

.58.8  +0.1 

.34.52  +.09 

19.7     9.6 

39.43     .06 

39.5     0.7 

89.6 

58.37  -.04 

77,6     9.9 

37.40  +.01 

58.4     0.9 

34.55  -.04 

22.4     9,6 

39.48  +.03 

40.3     0.8 

Feb.  8.4 

58.30     .09 

79.7     1.9 

37.38  -.04 

58.6    0.3 

34.45     .16 

24.9     9.4 

39.48  -.03 

41.1     0.0 

18.4 

58.19 -.13 

81.4  -1.6 

37..38  -.08 

59.0  +0.4 

34.84  -.97 

27.2  +9.9 

39.42  -.08 

42.0  +0.9 

28.4 

58.04     .16 

82.9     1  9 

37.81     .19 

59.4     0.4 

33.98     .36 

29.3     1.9 

39.38     .19 

48.8    0.8 

Mar.  10.3 

57.86     .19 

83.9     0.8 

37.08     .15 

59.8    0.4 

33.58     .43 

31.0     1.5 

39.17     .16 

43.6    0.7 

80.3 

57.66     .90 

84.6    0.5 

36.91     .17 

60.2    0.4 

33.07     .48 

32.3     1.0 

39.00     .18 

44.3     0.6 

30.3 

57.45     .91 

84. 8  -0.1 

36.74     .17 

60.6    0.3 

38.57     .50 

33.1     0.6 

38.81     .19 

44.9     0.5 

Apr.   9.3 

57.25  -.90 

84.7  +0.3 

30.57  -.17 

60.8  +0.3 

32.07  -.49 

33.4  +0.1 

38.62  -.19 

45.3  +0.3 

19.8 

57.05     .19 

84.2    0.7 

36.40     .15 

61.1     0.9 

31.58     .47 

33.3  -0.4 

38.44     .17 

45.5  +0.1 

89.8 

56.87     .IT 

83.3     1.1 

36.86     .13 

61.8    O.l 

31.12      .49 

32.6    0.9 

38.28     .15 

45.5     0.0 

May   9.8 

56.78     .U 

82.1     1.4 

36.14     .10 

61.4  +0.1 

30.74     .35 

31.5     1.3 

38.14     .19 

45.4  -0.9 

19.1 

56.60     .10 

80.5     1.7 

36.05     .07 

61.4     0.0 

30.42     .97 

.30.0     1.6 

38.03     .08 

45.8     0.3 

89.1 

56.51  -.06 

78.7  +9.0 

36.00  -.03 

61.4     0.0 

30.19  -.19 

28.2  -1.9 

37.96  -.04 

44.8  -0.4 

June  8.1 

56.46  -.09 

T6.6     9.9 

35.99  +.01 

61.4     0.0 

30.05  -.09 

26.2    9  9 

37.94     .00 

44.4     0.5 

18.1 

56.46  +.09 

74.3     9.4 

36.02     .05 

61.4     0.0 

30.01  +.01 

23.9     9.4 

37.95  +.04 

43.8    O.C 

88.0 

56.49     .05 

71.9     9.5 

36.09     .09 

61.4     0.0 

30.07     .11 

21.4    9.5 

38.01     .08 

43.8     0.6 

July  8.0 

56.56     .09 

69.4     9.5 

36.20     .19 

61.4     0.0 

30.23     .91 

18.9     9.5 

.38.11     .12 

48.6    0.7 

18.0 

56.67  +.13 

66.9  +9.5 

36.34  +.16 

61.3-0.1 

30.  f8  +.30 

16.4  -2.5 

38.25  +.1C 

41.9-0.7 

88.0 

56.88     .16 

64.4     9.4 

36.51     .19 

61.8    0.1 

30.83     .39 

13.9     9.4 

38.43     .19 

41.8    0.7 

Aug.  C.9 

57.00     .19 

62.2    9.9 

36.72     .99 

61.1     0.1 

31.26     .47 

11.5     9.3 

38.64     .99 

40.4     0.7 

16.9 

57.80     .99 

60.1     1.9 

36.95     .94 

61.0    0.9 

31.77     .54 

9.3    9.1 

38.87     .95 

39.7     0.8 

8(3.9 

57.44     .95 

58.3     1.6 

37.20      96 

60.7     0.9 

38.34     .eo 

7.8     1.9 

39.14     .98 

38.9     0.8 

Sept.  5.9 

57.70  +.97 

57.0  +1.9 

37.48  +.98 

60.4  -0.3 

32.98  +.66 

5.4  -1.7 

39.43  +.30 

38.8  -0.8 

15.8 

57.98     .99 

56.0     0.7 

37.77     .30 

60.1     0.4 

33.66     .71 

3.9     1.4 

39.74     .32 

37.4     0.8 

1          25.8 

58.87     .30 

55.5  +0.9 

38.08     .31 

59.6    0.5 

34.39     .74 

8.7     1.1 

40.07     .34 

36.6    0.8 

OH.    5.8 

58.58     .31 

55.6  -0.3 

38.40     .39 

59.1     0.6 

35.15     .77 

1.8     0.7 

40.41     .35 

.35.8    0.8' 

15.7 

58.89     .31 

56.1     0.8 

38.73     .33 

58.4     0.6 

35.92    .78 

1.8  -0.3 

40.77     .36 

35.1     0.7! 

85.7 

59.81  +.31 

57.2  -1.3 

39.07  +.33 

57.8  -0.7 

36.71  +.78 

1.1     0.0 

41.14  +3? 

34.4  -0.7 

Nov.  4.7 

59.52    .30 

58.7     1.8 

39.40     .33 

57.1     0.7 

37.48     .76 

1.3  +0.4 

41.50     .36 

33.8    0.6 

!           14.7 

59.81     .96 

60.7     9.9 

39.73     .32 

56.4     0.7 

38.23     .73 

8.0     0.8 

41.86     .35 

33.8     0.5 

1          84.6 

60.09     .96 

03.0     9.5 

40.04     .30 

55.7     0.6 

38.94     .68 

3.0     1.9 

42.21     .34 

32.8     0.3 

D<»c.   4.6 

60.34     .93 

65.6     9.7 

40.33     .97 

.'»5. 1     0.5 

39.58     .61 

4.5     1.6 

42.54     .31 

38.6  -0.1 

14.6 

60.55  +.19 

68.4  -9.8 

40.59  +.94 

54.6  -0.4 

40.16  +.59 

6.3  +9.0 

42.83  +.98 

32.6    0.0 

84.6 

60.78     .15 

71.8     9.8 

40.81     .90 

54.3    0.3 

40.63     .49 

8.5     2.3 

43.09     .23 

32.7  +0.9 

34.5 

00.84  +.10 

74.0  -9.7 

40.99  +.15 

.54.1  -0.1 

40.99  +.30 

10.8  +2.5 

43.29  +.17 

33.1  +0.4 

-    —  -  — 

_. 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

1 

Mean 
Solar 
Date. 

a  Canis 
(Proi 

Kigbt 
Aacension. 

Vfinorifl. 
ryon,) 

DebUnatioii 
North. 

+  5  30 

/?  (leminorum. 
(Pollux.) 

^Gemi 

norum. 

Declinatloc 
North. 

3UnueMnjori8(H.) 

Ri?ht 
AHCCDBion. 

Declinttttoo 
North. 

Right 

Right 
Asoenaion. 

Dccliu.'ition 
North. 

h      m 

7  33 

h      m 

7  38 

+28  17 

h      m 

7  46 

O           1 

+27    2 

h      ni 

8     1 

+  68°  47 

(Do.c30.r,) 

36.13 +.16 

17''2  -1.3 

39.11  +.90 

20.9  +«.l 

49.92  +.20 

51.5     0.0 

8 

5i).64  +.44 

36.0  +9.9 

Jan.   9.5 

36.27     .13 

15.9     I.l 

39.28     .15 

21.1     0.3 

50.10     .16 

51.6+0.2 

60.03     .33 

38.3     9.4 

19.5 

36.37     .07 

14.8     1.0 

39.40     .09 

21.4     0.4 

50.23     .10 

51.9     0.3 

60.30     .20 

40.8     2.0 

Q0.5 

36.42  +.02 

14.0     0.8 

39.47  +.04 

21.9     0.5 

50.30  +.04 

52.3     0.5 

60.44  +.07 

43.5     2.6 

Feb.   8.4 

36.41  -.03 

13.2     0.6 

39.48  -.02 

22.5     0.6 

50.32  -.01 

52.9     0.6 

60.45  -.05 

46.1      9.6 

18.4 

36.36  -.07 

12.7  -0.4 

39.43  -.07 

23.2  +0.7 

50.29  -.06 

53  5  +0.7 

60.34  -.17 

48.7  +9.5 

28.4 

36.27     .11 

12.4     0.3 

39.34     ,11 

24.0     0.7 

50.20     .10 

54.2     0.7 

60.11     .98 

51.1      2.9 

Mar  10.3 

36.15     .13 

12.2  -0.1 

39.21     .14 

24.7    0.7 

50.08     .14 

54.9     0.7 

59.78     .36 

53.2     1.9 

1          20.3 

36.00     .15 

12.1     0.0 

39.05     .17 

25.3     0.6 

49.93     .16 

55.5     0.6 

59..38     .43 

54.9     1.5 

30.3 

35.84     ,16 

12.2  +0.1 

38.87     .18 

25.9     0.5 

49.76     .17 

.56.1     0.5 

58.92    .47 

56.2     I.O 

1 
A/»-    9.3 

.35.68  -.16 

12.4  +0.2 

38.69  -.18 

26.3  +0.4 

49.59  -.17 

56.6  +0.4 

58.43  -.49 

57.0  +0.6 

19.Q 

3.5.52     .15 

12.7     0.3 

38.52     .17 

26.6     0.2 

49.41     .16 

56.9     0.3 

57.94     .48 

57.4  +0.1 

29.2 

35.38     J3 

13.1     0.4 

38.36     .15 

26.8  +0.1 

49.25     .15 

57.2    0.2 

57.47     .45 

57.3  -0.4 

May    9,2 

35.25     .11 

13.6     0.5 

38.22     .12 

26.8    0.0 

49.12     .12 

57.3  +0.1 

57.03     ,41 

56.6    0.9 

10.2 

35.16     .08 

14.2     0.6 

38.11     .09 

26.8  -O.I 

49.01     .09 

57.3     0.0 

56.65     .35 

55.6     1.3 

'      29.1 

35.10  -.05 

14.8  +0.7 

38.04  -.05 

26.6  -0.2 

48.93  -.06 

57.2  -0.1 

56.34  -.27 

54.1  -1.6 

Jiww  8.1 

35.07  -.01 

15.6     0.8 

38.00  -.01 

26.3     0.3 

48.89  -.02 

57.0     0.2 

56.11     .16 

52.2     1.9 

18  1 

35.07  +.02 

16.4     0.8 

38.01  +.0.T 

26.0     0.4 

48.89  +.02 

56.7     0.3 

55.97  -.09 

50.1     9.9 

28.0 

35.11     .06 

17.2     0.8 

38.05     .07 

25.6     0.4 

48.93     .06 

56.4     0.4 

55.93     .00 

47.7     9.4 

•Toly  8.0 

35.  n     .09 

18.0     0.8 

38.14     .10 

25.1     0.5 

49.01      .09 

56.0     0.4 

55.98  +.10 

45.2    9.6 

18.0 

35  -^  +.12 

18.8  +0.8 

38.26  +.14 

24.6  -0.5 

49.12  +.13 

55.5  -O..-) 

56.13  +.19 

42.6  -9.7 

28.0 

3f  43     .15 

19.6     0.7 

38.42     .17 

24.1     0.6 

49.27     .16 

55.0     0.5 

56.36     .28 

.39.9    9.7 

A.ig.  6.9 

''5.60     .18 

20.3     0.6 

38.61     .20 

23.5    0.6 

49.45     .19 

54.5    0.6 

56.69     .37 

37.2    9.6 

!          16.9 

i5.79     .20 

20.9     0.5 

33.83     .23 

22.9     0.6 

49.66     .22 

53.9    0.6 

57.10     .45 

34.6     9.6' 

1          26  0 

36.00     .23 

21.3     0.3 

39.07     .26 

22.2    0.7 

49.SM)     .23 

53.2     0.7 

57.59     .59 

32.2    9.4  1 

1 

S«pc.  ^9 

36.24  +.25 

21.6  +0.1 

39.34  +.28 

21.5-0.7 

50.16  +.27 

52.5  -0.7 

58.14  +.59 

29.8  -9.2 

15.8 

30  50     .27 

21.6  -0.1 

39.6:J     .30 

20.8    0.8 

50  44     .29 

51.8    0.8 

58.76     .65 

27.7    9.0  : 

25.8 

36.78     .28 

21.4    0.3 

39.94     .32 

20.0     0.8 

50.75     .31 

50.9    0.8 

59.43     .69 

25  9     1.7 

Oct.    5.8 

37.06     .29 

20.9    0.6 

40.27     .34 

19.2     0.8 

51.07     .33 

50.1     0.9 

60.15     .73 

24.4     1.4  ' 

15.7 

37.37     .30 

20.2    0.8 

40.62     .35 

18.4     0.8 

51.41     .34 

49.2    0.9 

60.91     .76 

23.2     1.0 1 

25.7 

37.68  +.31 

19.2  -1.0 

40.97  +.35 

17.5  -0.8 

51.76  +.35 

48.3  -0.9 

61.69  +.78 

22.3  -0.6 

Nov.  4.7 

.37.99     .31 

18.1      1.2 

41.32     .35 

16.7    0.8 

52.11     .35 

47.4     0.9 

62.47     .78 

21.9-0.9, 

14.7 

38.29     ..10 

16.8     1.4 

41.67     .34 

16.0     0.7 

52.46     .34 

46.6     0.8 

63.26     .77 

21.9+0.2 

24.6 

38.5!)     .29 

15.4     1.5 

42.01     .33 

15.4     0.6 

52.80     .33 

45.8    0.7 

64.01     .73 

22.4     0.7 

Drc.    4.6 

38.87     .27 

13.9     !..•» 

42.34     .31 

14.9    0.4 

53.13     .31 

45.2    0.5 

64.72     .68 

23.3     1.1 

14.6 

39.12  +.24 

12.4  -1.5 

42.63  +.27 

14.6  -0.2 

53.43  +.28 

44.8  -0.3 

65.38  +.61 

24.6  +1.5 

24.6 

39.34     .20 

11.0      1.4 

42.8H     .Q3 

14.5     0.0 

53.69     .24 

44.5  -0.1 

05.94     .59 

26.4     1.9 

.31.5 

39.52  +.15 

9.6  -1.3 

43.10 +.19 

14.5+0.1 

53.91  +.19 

44.5  +0.1 

66.41  +.41 

28.5  +9,9 
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- 

]5ArgtiB(p) 

ff  Cancri. 

e  Hydra. 

I  Vrsm 

Majoris. 

Mean 
Solar 
Date. 

Right 
AsceuaiOD. 

DeoUnatlon 
North. 

Declination 
North. 

+  48  27 

RiKht 
Asoenalon. 

Deelinatlon 
South. 

Right 
AsO'enaioii. 

Deolloation 
North. 

Right 
Asoonsioo. 

h     m 
8     2 

-23  59 

h     in 

8  26 

+20  48 

h     m 
8  40 

+  6  48 

h     m 

8  51 

(Dec.30.6) 

• 
54.65  +.17 

18.5  -9.8 

s 
24.58  +.93 

40.'4  -0.5 

8 

60.41  +.23 

69.'l  -1.5 

45.08  +.34 

65.3  +0.8 

Jan.  9.5 

54.81     .13 

21.3     9.7 

24.80     .19 

39.9     0.4 

60.62     .18 

67.7     1.3 

45.39     .28 

66.3     I.I 

19.5 

54.91     .08 

24.0    9.6 

24.96     .14 

39.6  -0.2 

60.79     .14 

66.5     1.1 

45.64     .21 

67.5     1 .4 

^.5 

54.96  +.09 

26.6     9.4 

26.07     .08 

39.6    0.0 

60.90     .C9 

65.5     0.9 

45.82     .14 

69.0     1.8 

Feb.  8.5 

54.95  -.08 

28.9    9.9 

25.13 +.03 

39.7  +0.9 

60.96  +.04 

64.8     0.6 

45.92  +.07 

70.8    1.7 

18.4 

54.90  -.07 

31.0  -1.9 

25.14  -.09 

40.0  +0.4 

60.98  -.01 

64.2  -0.4 

45.96     .00 

72.6  +1.8 

28.4 

54.80     .11 

32.7     1.6 

25,09     .06 

40.4     05 

60  94     .05 

63.9    0.2 

45.92  -.07 

74.4     1.8 

Mar.  10.4 

54.67     .15 

34.1     1.9 

25.00     .10 

41.0     0.5 

60.87     .09 

63.7  -O.I 

45.82     .13 

76.2     1.7 

30.4 

54.51     .17 

35. 1     0.8 

24.89     .13 

41.5    0.6 

60.77     .12 

63.7  40.1 

45.66     .17 

77  9     1.6 

30.3 

54.33     .18 

35.8    0.5 

24.74     .15 

42.1     0.6 

60.64     .14 

63.9    0.2 

45.47     .90 

79.4     1.3 

Apr.  9.3 

54.14  -.19 

36.1  -0.1 

24.59  -.16 

42.6  +0.5 

60.,5()  -.15 

64.1  +0.3 

45.25  -.22 

80.6  +1.0 

19.3 

53.95     .18 

36.1  +0.9 

24.43     .15 

43.2     0.5 

60.n5     .15 

64.5    0.4 

45.02     .23 

81.5    0.7 

29.3 

53.77     .17 

35.7     0.6 

24.28     .14 

43.6     0.4 

60.20     .14 

64.9    0  5 

44.78     .S3 

82.0  +0.4 

May  9.2 

53.61     .15 

34.9    0.0 

24.14     .13 

43.9    0.3 

60.07     .12 

65.4     0.5 

44. .56     .21 

82.2    0.0 

19.2 

53.47     .13 

3.3.8     1.9 

24.02     .11 

44.2    0.2 

59.95     .10 

65.9    0.6 

44.30     .19 

82.1  -0.3 

29.2 

53.35  -.10 

32.5  +1.5 

23.93  -.08 

44.4  +0.1 

59.86  -.08 

66.5  +0.6 

44.19  -.15 

81.7-0.6 

June  8.1 

53.27     .07 

30.9     1.8 

23.86     .05 

44.6    0.0 

59.79     .05 

67. 1     0.6 

44.06     .11 

80.9    0.9 

18.1 

53.22  -.03 

29.0     9.0 

23.83  -.01 

44.6    0.0 

59.75  -.02 

67.8     0.6 

43.97     .07 

79.8     1.2 

28.1 

53.20     .00 

27.0    9.1 

23.84  +.09 

44.6  -0.1 

59.74     .00 

68.4     0.6 

43.92  -.03 

78.5     1.4 

July  8.1 

53.22  +.04 

24.8     9.9 

23.87     .05 

44.5     0.1 

59.76  +.03 

69.0     0.6 

43.92  +.02 

77.0     1.6 

18.0 

53.27  +.07 

22.6  +9.2 

23.94  +.08 

44.4  -0.2 

59.80  +.06 

69.6  +0.6 

43.96  +.07 

75.3  -1.8 

28.0 

53.36     .10 

20.3     9.9 

24.04     .11 

44.1     0.3 

59.88     .09 

70.2    0.5 

44.05     .11 

73.4     1.9 

Aug.  7.0 

5.3.48     .14 

18.2    9.1 

24.17     .14 

43.8    0.4 

59.98     .12 

70.6    0.4 

44.18     .15 

71.4     2.0 

17.0 

53.63     .17 

16.2     1.9 

24.34     .17 

43.3    0.5 

60.12     .15 

71.0     0.3 

44.36     .20 

69.4     2.1 

26.9 

53.82     .90 

14.4     1.6 

24.52     .90 

42.8    0.6 

60.28     .17 

71.1  +0.1 

44.58     .24 

67.3     2.1 

Sei>t.  5.9 

54.03  +.23 

13.0  +1.3 

24.74  +.93 

42.1  -0.7 

60.46  +.20 

71.1  -0.1 

44.84  +.28 

65.2  -2.1 

15.9 

54.27     .25 

11.9     0.9 

24.98     .95 

41.4     0.8 

60.68     .93 

70.9     0.3 

45.14     .32 

63.1     2.0 

25.8 

54. .54     .97 

11.2  +0.4 

25.25    .98 

40.4     0.9 

60.92     .25 

70.5     0.5 

45.48     .35 

61.1     1.9 

Oct.    5.8 

54.82     .99 

M.O    0.0 

25.54     .30 

39.4     1.0 

61.18     .97 

09.8     0.8 

45.85     .39 

59.2     1.8 

15.8 

55.13     .31 

11.3-0.6 

25.85     .39 

.38.3     l.l 

61.47     .99 

68.9     !.0 

46.25     .42 

57.4     1.7 

2.5.8 

55.44  +.39 

12.1  -1.0 

26.18 +.33 

.37.1  -1.2 

61.77  +.31 

67.8  -1.2 

46.68  +.44 

5.5.8  -1.5 

Nov.  4.7 

55.76     .39 

13.4     1.5 

26.52     .34 

35.9     1.3 

62.08     .39 

66.4     1.4 

47.13     .45 

54.4     1.2 

14.7 

56.08     .31 

15.1     1.9 

26.86     .34 

34.6     1.3 

62.41      .32 

64.9     1.6 

47.60     .46 

53.3    0.9 

24.7 

56.40     .30 

17.2    9.3 

27.20     .33 

33.4     1.9 

62.73     .39 

63.3     1.6 

48.06     .46 

52.5     0  6 

Dec.   4.7 

56.69     .98 

19.7     9.5 

27.53     .39 

32.2     1.1 

63.05     .31 

61.6     l.T 

48.52     .44 

52.1  -0.3' 

14.6 

56.95  -I-.95 

22.3  -9.7 

27.85  +.30 

31.2-0.9 

63.35  +.99 

60.0  -1.6 

48.95  +.41 

52.0  +0.1 

24.6 

57.18     .91 

25.1     9.8 

28.13     .27 

30.4     0.7 

63.62     .96 

58.4     1.5 

49.35     .37 

52.3    0.5 

34.6 

57.37  +.18 

28.0  -9.8 

28.37  +.99 

29.7  -0.5 

63.86  +.99 

56.9  -1.4 

49.70  +.39 

53.0  +0^ 
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APPABENT  PLACES  FOR  THE  UPPEK  TBANSIT  AT  WASHINGTON. 

(y«Ur88B 

Major!  8. 

K  Cancri. 

I  ArgCiB. 

1  DraconiB  (H.)        | 

Mean 
Solar 
Date. 

Right 
Ascension. 

Deoltnation 
North. 

Right 
Ascension. 

Declination 
North. 

Right 
Ascension. 

Declination 
South. 

Right 

Declinatioo 
North. 

1 

h      ra 

9    0 

+67  34 

li      m 

9     1 

+  11°    6 

h        Ul 

9  14 

O            / 

-58  48 

h      111 

9  81 

+81°  48 

(Dec.30.6) 

49.28  +.54 

29.9  +1.5 

50.74  +.35 

26.0  -1.3 

8 

11.50 +.31 

46.9  -3.5 

8 

35.82+1.38 

19.2  +1.9 

Jan.   S).G 

49.78     .45 

31.6    1.9 

50.97     .21 

24.8     1.1 

]1.78     .94 

50.5     3.6 

37.10  1.15 

21.3     9.3 

19.6 

50.18     .34 

33.8    2.3 

51.16     .16 

23.8    0.9 

11.97     .15 

54.2    3.7 

38.12    .88 

23.8    9.7 

29.5 

50.46     .23 

36.2    2.5 

51.30     .11 

23.0    0.6 

12.09  +.07 

58.0    3.7 

38.86     .59 

26.6    9.9 

Feb.   8.5 

50.62  +.10 

38.8    2.6 

51.39     .06 

22.5    0.4 

12.12  -.01 

61.7     3.6 

39.30+  .98 

29.6    3.0 

185 

50.66  -.02 

41.4  +2.6 

51.42 +.01 

22.2  -0.2 

12.07  -.08 

65.3  -3.5 

39.42-  .03 

32.7  +3.0 

28.4 

50.58    .13 

44.0    2.5 

51.41  -.03 

22.0    0.0 

11.94     .15 

68.6    3.2 

39.23     .33 

,^5.7    9.9 

Mar.  10.4 

50.39     .23 

46.5    2.3 

51.36     .07 

22.1  +0.1 

11.75     .22 

71.7    2.9 

38.75     .61 

38.6     9.7 

20.4 

50.11     .32 

48.8    2.1 

51.27     .10 

22.3    0.2 

11.49     .97 

74.4    2.5 

38.02     .84 

41.2    94 

30.4 

49.76     .38 

50.7     1.7 

51.15     .12 

22.6    0.3 

11.20     .31 

76.7     9.0 

37.06  1.04 

43.4     2.0 

Apr.   9.3 

49.35  -.42 

52.2  +1.3 

51.02  -.14 

23.0  +0.4 

10.86  -.34 

78.5  -1.6 

35.94-1.18 

45.2  +1.5 

19.3 

48.91     .44 

53.2    0.8 

50.88    .14 

23.4     0.5 

10.51     .36 

79.9    1.1 

34.70  1.27 

46.4     1.0 

29.3 

48.46     .44 

53.8  +0.3 

50.74     .14 

23.9    0.5 

10.14     .37 

80.8    0.6 

33.40  1.31 

47.2  +0.4 

May   9.3 

48.02    .42 

53.9  -0.2 

50.61     .13 

24.4     0.5 

9.77     .36 

81.1  -0.1 

32.08  1.30 

47.3  -0.9 

19.2 

47.61     .39 

53.4     0.6 

50.49     .11 

24.9    0.5 

9.41     .35 

80.9  +0.4 

30.81    1.93 

46.8    0.7 

29.2 

47.25  -.34 

52.6  -l.l 

50.39  -.09 

25.4  +0.5 

9.07  -.33 

80.2  +0.9 

29.62-1.13 

45.8-1.2' 

June  8.2 

46.94     .27 

51.3     1.5 

50.31     .06 

25.9    0.5 

8.76    .30 

79,0     1.4 

28.55    .99 

44.4     1.7 

18.1 

46.70     .20 

49.6     IT 

50.26     .04 

26.4     0.4 

8.48     .96 

77.4     1.8 

27.64     .81 

42.4     9.1  1 

28.1 

46.53     .12 

47.5    2.2 

50.23  -.01 

26.8    0.4 

8.24     .91 

75.4    9.9 

26.92     .69 

40.0     9.5  ' 

July  8.1 

46.45  -.04 

45.2    2.4 

50.23  +.02 

27.2    0.3 

8.05     .16 

73.0    9.5 

26.40     .41 

37.3     9.8 

18.1 

46.44  +.04 

42.6  -2.6 

50.26  +.04 

27.5  +0.3 

7.:^1  -.11 

70.3  +2.8 

26. 10-. 19 

34.3  -3.1 

28.0 

46.52    .12 

39.9    2.8 

50.32     .07 

27.7     0.2 

7.83  -.05 

67.4     3.0 

26,02+  .04 

31.1     3.3 

Aug.  7.0 

46.69     .20 

37.0     2.9 

50.41     .10 

27.9  +0.1 

7.81  +.02 

64.3    3.0 

26.17    .96 

27.8    3.4 

17.0 

46.93     .28 

34.1     2  9 

50.53     .13 

27.9    0.0 

7.86     .08 

61.3     3.0 

26.55     .49 

24.4     3.4 

27.0 

47.25     .36 

31.2     2.9 

50.67     .16 

27.8  -0.2 

7.98     .15 

58.4     9.9 

27,15     .71 

21.0     3.3 

Sept.  5.9 

47.65  +.43 

28.4  -2.8 

50.85  +.19 

27.5  -0.4 

8.16  +.92 

55.6  +9.6 

27.97+  .99 

17.7  -3.2 

15.9 

48.12    .50 

25.6     2.6 

51.05     .21 

27.0    0.6 

8.41     .98 

53.2    9.9 

28.99  1.19 

14.5     3.1 

25.9 

48.65     .56 

23.1     2.4 

51.28     .34 

26.3    0.8 

8.72     .34 

51.1     1.8 

30.20  1.30 

1 1 .5     9.8 

Oct.    5.8 

49.25     .62 

20.8     2.2 

51.53     .26 

25.4     1.0 

9.10     .39 

49.6     1.3 

31.59   1.46 

8.8     9.5 

15.8 

49.90     .67 

18.7     1.9 

51.81     .29 

24.3     1.2 

9.52     .44 

48.6  +0.7 

33.13  1.60 

6.5     9.9 

25.8 

50.59  +.71 

17.0  -1.5 

52.11  +.31 

23.1  -1.4 

9.97  +.47 

48.2    0.0 

34.80+1.71 

4.5  -1.7 

Nov.  4.8 

51.31     .73 

15.6     1.1 

52.43     .32 

21.6    1.5 

10.46     .49 

48.4  -0.6 

36.56  1.79 

3.0     1.9 

14.7 

52.06     .75 

14.7     0.7 

52.76     .33 

20.1     1.6 

10.96     .50 

49.3     1.9 

38.38  1.83 

2.0     0.7 

24.7 

52.81     .74 

14.2-0.2 

53.09     .33 

18.4     1.6 

11.45     .48 

50.9    1.8 

40.21    1.89 

1.6  -0.9 

Deo.   4.7 

53.54     .72 

14.3  +0.3 

53.42     .32 

16.8     1.6 

11.92     .46 

53.0    9.4 

42.02  1.77 

1.7  +0.4 

14.7 

54.23  +.68 

14.8  +0.8 

53.74  +.30 

15.2  -1.5 

12.36  +.41 

55.7  -9.9 

43.75+1.66 

2.4  +0.9 

24.6 

54.87     .60 

15.9    1.2 

54.03     .28 

13.7     1.4 

12.75     .35 

58.8    3.3 

45.34  l.SO 

3.6     1.5 

34.6 

— — 

55.43  +.52 

17.3  +1.7 

54.29  +.24 

12.4  -1.2 

13.08  +.29 

62.2  -3.6 

46.76+1.30 

5.4  +9.0 
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aHydrs. 

dVrsK 

Majoria. 

d  Urae  Majoria 

t  Leonia. 

Mean 
Solar 
Date. 

_. 

----- 

Right 
AsoenaioD. 

DeolinatioD 
SotUh. 

Right 
Aactmsion. 

Decliuation 
North. 

+70  18 

Right 
AaoenaioD. 

h     m 

9  25 

Deolina 
A'ortJ 

tlOD 

id 

Right 
Aaoeuaiou. 

Oeoliiiatioii 
North. 

+24  16 

h     m 

9  22 

o          / 

-  8  11 

h      m 

9  24 

o 

+52 

h      m 

9  39 

(Deo.30.6) 

8 

13.94  +.S5 

4.4  -9.3 

a 
51.70  +.65 

24.V  +1.4 

34*30  +.39 

\9  7  +0.6 

a 
39.85  +.30 

32.1  -0.8 

Jan.   9.6 

14.18     .91 

6.6     9.1 

52.30     .55 

26.4     1.9 

34.67     .34 

20.6 

1.0 

40.13     .96 

31.4    0.5 

19.G 

14.37     .17 

8.7    9.0 

52.80     .43 

28.4     9.9 

34.98     .97 

21.8 

1.4 

"40.37     .91 

31.0  -0.9 

29.5 

14.51     .19 

10.6     1.0 

53.17     .30 

30.8    9.5 

35.22     .90 

23.3 

1.7 

40.56     .16 

30.9    0.0 

Feb.  8.5 

14.61     .07 

12.4     1.7 

53.41     .17 

33.4     9.7 

35.38    .19 

25.1 

1.0 

40.70     .11 

31.0+0.3 

18.5 

14.65  +.09 

14.0  -1.4 

53.51  +.03 

36.2  +9.8 

35.46  +.04 

27.1 

+9.1 

40.78  +.05 

31.5  +0.5 

28.4 

14.65  -.09 

15.2     1.1 

53.48  -.10 

39.0    9.7 

35.46  -.03 

29.2 

9.1 

40.81     .00 

32.1     0.7 

Mar.  10.4 

14.61     .00 

16.3    0.9 

53.:M     .91 

41.6     9.6 

35.39     .10 

31.3 

9.0 

40.79  -.04 

32.9    0.8 

20.4 

14.53     .09 

17.1     0.6 

53.04     .39 

44.1     9.3 

35.26     .15 

33.2 

1.0 

40.r3     .06 

3.3.8    0.9 

30.4 

14.42    .11 

17.6     0.4 

52.68     .40 

46.3     9.0 

35.08    .90 

35.0 

1.7 

40.63     .11 

34.7    0.9 

A^pr.   9.3 

14.30  -.13 

17.8  -0.1 

52.25  -.45 

48.0  +1.5 

34.87  -.93 

:)6.o 

+  1.4 

40.51  -.13 

35.6  +0.9 

19.3 

14.16     .14 

17.9  +0.1 

51.76     .49 

49.4     1.1 

34.63     .95 

37.8 

1.1 

40.38    .14 

36.4     0.8 

29.3 

14.02    .14 

17.7     0.3 

51.25     .51 

50.2     0.6 

34.38     .95 

38.7 

0.7 

40.23     .Pi 

37.2    0.7 

May  9.3 

13.88    .13 

17.3     0.5 

50.74     .50 

50.6  +0.1 

34.13     .94 

39.2 

+0.3 

40.09     .14 

37.9    0.6 

19.2 

13.76    .19 

16.8    0.6 

50.25    .47 

50.4  -0.4 

33.89     .99 

39.3  -O.J 

39.96     .13 

38.4     0.4 

29.2 

13.64  -.10 

16.0  +0.8 

49.80  -.49 

49.7  -0.9 

33.68  -.90 

39.1 

-0.5 

39.84  -.11 

38.8  +0.3 

Jnne  8.2 

13.55    .08 

15.1     1.0 

49.41      .36 

48.5     1.4 

33..50     .16 

38.4 

0.0 

39.74     .09 

39.0  +0.1 

18.1 

13.48    .06 

14.1     1.1 

49.08     .99 

47.0     1.8 

33.36     .19 

37.4 

1.9 

39.66     .06 

39.0    0.0 

28.1 

13.43    .04 

13.0     1.1 

48.82     .91 

45.0    9.9 

33.26     .08 

36.1 

1.5 

39.60     .04 

39.0  -0.9 

July  8.1 

13.40  -.01 

11.8     1.9 

48.65     .13 

42.6    9.5 

33.20  -.03 

34.5 

1.7 

39.58  -.01 

38.7     0.3 

18.1 

13.41  +.01 

10.6  +1.9 

48.57  -.03 

40.0  -9.7 

33.19  +.01 

32.7 

-1.9 

39.58  +.01 

38.3  -0.5 

28.0 

13.43     .04 

9.4     1.9 

48.58  +.06 

37.2    9.0 

33.23     .06 

30.6 

9.1 

39.60     .04 

37.8     0.6 

Aug.  7.0 

13.49    .07 

8.2     1.1 

48.68    .15 

34.2    3.0 

33.31     .11 

28.4 

9.3 

39.66     .07 

37.0    0.8 

17.0 

13.57    .10 

7.1      1.0 

48.87     .94 

31.2    3.1 

33.44     .15 

26.0 

9.4 

39.75     .10 

36.2    0.9 

27.0 

13.69     .13 

6.2     0.8 

49.16    .33 

28.1     3.1 

33.62     .90 

23.6 

9.5 

39.87     .13 

35.2    1.1 

Sept  5.9 

13.83  +.16 

5.4  +0.6 

49.53  +.41 

25.0  -3.0 

33.84  +.95 

21.1 

-9.5 

40.01  +.16 

34.0  -1.2 

15.9 

14.00     .19 

5.0  +0.3 

49.98     .50 

22.0     9.9 

34.11     .99 

18.6 

9.5 

40.19     .19 

32.7     1.4 . 

25.9 

14.20     .99 

4.8     0.0 

50.52     .58 

19.1     9.7 

34.43     .34 

16.2 

9.4 

40.40     .93 

31.3     1.5 

Oct.    5.8 

14.44     .95 

5.0  -0.3 

51.13     .65 

16.4     9.5 

34.79     .38 

13.8 

9.3 

40.65     .96 

29.7     1.6 

15.8 

14.70    jn 

5.5     0.7 

51.82     .71 

14.1      9.9 

35.18     .49 

11.6 

9.1 

40.92     .99 

28.0     1.7  1 

25.8 

14.98  +.99 

6.4  -1.0 

52.56  +.76 

12.0  -1.9 

35.62  +.45 

9.6 

-1.9 

41.23 +.31 

26.3  -1.8 

Nov.  4.8 

15.29     .31 

7.6     1.4 

53.34     .80 

10.4     1.4 

36.08     .47 

7.8 

1.6 

41.56     .33 

24.5     1.8 

14.7 

l5.Gi     .39 

9.1     1.7 

54.16     .83 

9.1     1.0 

36.56     .40 

6.3 

1.3 

41.90     .35 

22.8     1.7 

24.7 

15.93     .39 

11.0     1.9 

54.99     .83 

8.4  -0.5 

37.06     .50 

5.1 

1.0 

42.26     .36 

21.1     1.6 

Doc.  4.7 

16.26     .31 

13.0     9.1 

55.82     .81 

8. 1     0.0 

37.55     .49 

4.4 

0.6 

42.62    .36 

19.5     1.5 

14.7 

16.57  +.30 

15.2  -9.9 

56.61  +.77 

8.4  +0.5 

.38.03  +.46 

4.0  -0.1 

42.98  +.35 

18.1  -1.3 

24.6 

16.86     .97 

17,5    9.3 

57.36     .70 

9.2     1.1 

38.48     .43 

4.1 

+0.3 

43.32     .39 

16.9     1.0 

34.6 

17.12  +.93 

hl.8  -9.9 

58.02  +.ea 

10.6    H.6 

:J8.89  +.38 

4.6  +0.7 

43.62  +.99 

16.0  -0.7 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

Mdan 
Solar 
I>at«. 

fi  Leon  IB. 

a  Leonis. 
{ReguLus.) 

32  Ursa 

Majoris. 

y»  Leonis. 

Bight 
Aaoension. 

Deolinatioii 
North. 

Right 
AsoengiOD. 

Declination 
North. 

Right 
A8oeQ8ion. 

Declination 
North. 

Right 
Asoenaion. 

DeolinatioD 

North. 

h      m 

9  46 

+26  30 

h      m 

10    2 

+  19  29 

h      m 

10  10 

+65  38 

h      m 

10  18 

+20  23 

(Dec.30.6) 

8 

33.85  +.31 

70.7  -0.8 

8 

33.89  +.99 

60.7  -1.5 

8 

7.70  +.60 

57,0  +0.7 

8 

57.62  +.39 

33.3  -1.3 

;Jan.   9.6 

34.14     .97 

70.1      0.5 

34.17     .96 

59.3     1.3 

8.27     .54 

58.0     1.9 

57.92     .98 

32.2     1.0 

10.0 

34.39     .83 

69.8  -0.1 

34.42     .99 

58.2     1.0 

8.78     .45 

59.4     1.7 

58.19     .94 

31.4     0.6 

29.0 

34.59     .17 

69.8  +0.9 

34.61     .17 

57.3    0.8 

9.18     .%> 

61.3     9.1 

58.40     .19 

30.9  -0.3 

Feb.   8.r> 

34.74     .12 

70.1     0.4 

34.76     .19 

50.6     0.5 

9.49     .95 

63.6     9.4 

58.57     .14 

30.7     0.0 

18.5 

34.a3  +.06 

70.6  +0.6 

34.86  +.07 

56.3  -0.9 

9.69  +.14 

66.1  +9.6 

58.69  +.09 

30.8  +0.9 

88.5 

34.87  +.01 

71.3     0.8 

34.91  +.03 

.56.2    0.0 

9.77  +.03 

68.7     9.7 

58.75  +.04 

31.2     0.4 

Mar.  10.5 

34.85  -.04 

72.2     0.9 

34.91  -.09 

56.3  +0.9 

9.75  -.07 

71.4     9.6 

58.77     .00 

31.7     0.6 

20.4 

34.80     .08 

73.2     1.0 

34.88     .06 

56.6    0.4 

9.03     .16 

74.0     9.5 

58.75  -.04 

32.4     0.8 

30.4 

34.70     .11 

74.3     i.o 

34.80     .08 

57.0    05 

9.42     .94 

76.4     9.3 

58.68     .07 

33.2    0.8 

Apr.   9.4 

34.59  -.13 

75.3  +1.0 

34.71  -.10 

57.5  +0.6 

9.14  -.30 

78.6  +9.0 

58.59  -.10 

34.1  +0.9 

19.3 

34.45     .14 

76.2    0.9 

34.60     .19 

58.1     0.6 

8.80     .35 

80.4     1.6 

58.48     .19 

35.0    0.9 

29.3 

34.30     .15 

77.1     0.8 

34.47     .19 

58.7     0.6 

8.43     .38 

81.8     1.1 

58.36     .13 

35.8    0.8 

May  9.3 

34.16     .14 

77.8    0.6 

34.35     .19 

59.4     0.6 

8.04     .39 

82.7     0.6 

58.2:5     .13 

36.6    0.7 

19.3 

34.02     .13 

78.3    0.4 

34.23     .19 

60.0     0.6 

7.65     .38 

83.1  +0.9 

58.11     .19 

37.3     0  6 

29.2 

33.90  -.11 

78.7  40.3 

34.12  -.11 

60.5  +0.5 

7.28  -.36 

83.0  -0.3 

57.99  -.11 

37.8  +0.5 

June  8.2 

33.79     .09 

78.9  +0.1 

34.02     .09 

61.0     0.5 

6.93     .33 

82.5     0.8 

57.88     .10 

38.2    0.3 

18.2 

33.70     .07 

78.9  -O.l 

33.94     .07 

61.5    0.4 

6.61     .99 

81.4     1.9 

57.79     .08 

38.5  +0.9 

28.2 

33.64     .05 

78.8     0.9 

33.87     .05 

61.8     0.3 

6.35     .94 

80.0     1.6 

57.72     .06 

38.6    0.0 

July  8.1 

33.61  -.09 

78.4     0.4 

33.83     .03 

62.1     0.9 

6.14     .16 

78.2     9.0 

57.67     .04 

38.6  -0  1 

18.1 

33.00  +.01 

77.9  -0.6 

33.81  -.01 

62.3  +0.1 

5.99  -.11 

75.9  -9.4 

57.64  -.01 

38.4  -0.9 

28.1 

33.02     .04 

77.2    0.7 

33.82  +.09 

62.4     00 

5.91  -.05 

73.4     9.6 

57.64  +.01 

38.1     0.4 

Aujf.  7.0 

33.67     .07 

76.4     0.9 

33.85     .04 

62.3  -0.1 

5.90  +.09 

70.7     9.8 

57.66     .04 

37.6     0.6 

17.0 

33.75     .10 

75.4     l.l 

33.90     .07 

62.1     0.3 

5.95     .09 

67.7     3.0 

57.71     .06 

36.9    0.8 

27.0 

33.80     .13 

74.2     1.9 

33.99     .10 

61.8    0.5 

6.08     .16 

64.6     3.1 

57.79     .09 

36.0     0.9 

Si^pt.  6.0 

34.01  +.16 

72.9  -1.4 

34.10  +.13 

61.2  -0.7 

6.28  +.94 

61.4  -3.9 

57.90  +.19 

35.0  -1.1 

1.5.9 

34.18     .19 

71.5     1.5 

34.25     .16 

60.5    0.8 

6.56     .31 

58.2    3.9 

58.04     .16 

3».8     K3 

25.9 

34.39     .99 

69.9     1.6 

34.42     .19 

59.5     1.0 

6.90     .38 

55. 1     3  1 

58.21     .19 

32.4     1.5 

Oct.    5.9 

34.63     .98 

68.2     1.7 

34.63     .99 

58.4     1.9 

7.32     .45 

52.0     3.0 

58.42     .99 

30.8     1.6 

15.9 

34.91     .99 

66.4     1.8 

34.88     .95 

57.0     1.4 

7.80     .51 

49.1     9.7 

58.66     .96 

29.1     i.h' 

1          25.8 

35.21  +JB 

64.6  -1.8 

35.15  +.98 

55.5  -1.6 

8.35  +.57 

46.5  -9.5 

58.94  +.99 

27.3  -1.9 

iNov.  4.8 

35.54     .34 

62.7     1.8 

3.5.45     .31 

53.8     1.7 

8.95     .68 

44.2    9.1 

59.24     .39 

2.5.4     9.0  ' 

14.8 

35.89     .a5 

60.9     1.8 

.35.77     .33 

52.0     1.8 

9.60     .66 

42.2     1.7 

59.57     .34 

23.4     9.0  ' 

24.7 

36.25     .36 

59.2     1.7 

36.10     .34 

50.1     1.9 

10.27     .68 

40.7     1.3 

59.91     .35 

21.4     1.9 

Dec.   4.7 

36.62     .36 

57.6     1.5 

36.44     .34 

48.2     1.9 

10.96     .69 

39.7     0.8 

60.27     .36 

19.6     1.8 

14.7 

36.98  +.35 

56.2  -1.3 

36.78  +.33 

46.4  -1.8 

1 1 .65  +.67 

39.2  -0.9 

60.62  +.35 

17.8  -1.6 

24.7 

37.32     .33 

55.1     1.0 

37.11     .31 

44.6     1.6 

12.31      .64 

39.2  +0.3 

00.97     .33 

16.3     I4j 

34.6 

37.64  +.30 

51.2  -0.7 

37.41  +.98 

43.1  -1.4 

12.93  +.58 

39.8  +0.9 

61.29  +.31 

15.0-1 .9  1 

— 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON.                        l 

1 

9Draconi8(H.) 

pLeonis. 

^  Ar 

gfl». 

I  Leonis. 

Mean 
SoUr 
Date. 

Declination 
North. 

+  \l     7 

Right 
Asoension. 

Declination 
North. 

Right 
Ascension. 

Declination 
North. 

+  9  51 

Right 
Ascension. 

Declination 
South. 

Right 
Ascension . 

h      ni 

10  43 

h      in 

10  25 

+76  15 

h      ni 

10  27 

h      ra 

10  40 

-59     6 

(Deo.:J0,6) 

8 

5 1.48+1 .00 

76.4  +0.9 

s 
4.10 +.3i 

64.5  -1.7 

50.21  +.44 

20'.2  -9.9 

31.38  +.32 

20?4  -1.8 

Jan.   9.6 

52.44     .90 

77.6     1.4 

4.:59     .97 

62.9     1.5 

50.63     .39 

2.3.2    3.9 

31.68     .29 

18.8     1.5 

l!).6 

53.28     .77 

79.2     1.9 

4.65     .93 

61.5     1.3 

50.98     .32 

26.6     3.5 

31.95     .95 

17.4     1.2 

29.6 

.53.98     .61 

81.4     93 

4.86     .19 

60.4     1.0 

51.27     .25 

:jO.I     3.7 

32.18     .91 

16.2     1.0 

Feb.   8.5 

54.51     :44 

8:5.9     9.6 

5.04     .15 

59.5     0.7 

51.48     .17 

3;J.8     3.7 

:i2.37     .16 

15.4     0.7 

18.5 

54.86+  .96 

86.6  +9.9 

5.16  +.10 

59.0  -0.4 

51.61  +.09 

37.6  -3.7 

32.51  +.11 

14.9  -0.4 

28.5 

55.034-  .08 

80.6    30 

5.23     .05 

58.6  -0.3 

51.66  +.09 

41.3     3.6 

32.60     .07 

14.6  -0.1 

Mar.  10.5 

55.01-  .10 

92.6    9.9 

5.26  +.01 

58.6     0.0 

51.64 -.05 

44.8    3.4 

32.64  +.03 

14.6  +0.1 

20.4 

54.81     .87 

95.5    9.8 

5.24  -.03 

58.7  +0.9 

51.55     .11 

48.1     2.-2 

32.65  -.01 

14.8    0.3 

.30.4 

54.46     .43 

98.2    9.5 

5.20     .06 

59.0     0.4 

51.40     .17 

51.2    9.9 

32.61     .05 

15.2    0.4 

Apr.   9.4 

53.98-  .64 

IO0.5  +9.9 

5.12 -.08 

59.4  40.5 

51.20 -.29 

53.9  -9.5 

32.55  -.07 

15.7  +0.5 

19.4 

5:5.38     .63 

102.6     1.8 

5.03     .10 

60.0     0.6 

50.9C)     .26 

56.2    9.1 

32.47     .09 

16.3     0.6* 

29.:^ 

52.71     .70 

104.1      1.3 

4.^)2     .11 

60.6     0.6 

50.69     .99 

58.1     1.6 

32.37     .10 

16.9     0.7 1 

May   9.3 

51.99     .73 

105.1     0.7 

4.80     .11 

61.2     0.6 

50.:J8     .31 

59.5     1.9 

32.26     .11 

17.6     0.7 

19.3 

51.24     .74 

105.5  +0.9 

4.69     .11 

61.8     0.6 

50.07     .39 

60.4     0.7 

32.15     .11 

18.3     0.6 

29.3 

50.51-  .79 

105.5  -0.4 

4.58  -.10 

62.4  +0.6 

49.74  -.32 

60.9  -0.9 

32.04  -.11 

18.9  +0.6 

June  8.2 

49.81     .67 

104.8    0.9 

4.48     .09 

63.0     0.5 

49.42     .32 

60.8  +0.3 

31.93     .10 

19.5     0.5 

18.2 

49.16     .61 

103.7     1.4 

4.;59     .08 

63.5     0.5 

49.10     .31 

60.3     0.8 

31.84     .09 

20.0    0.5 

28.2 

48.59     .53 

102,0     1.8 

4.31     .07 

64.0     0.4 

48.80     .99 

59.2     1.3 

31.76     .07 

20.5    0.4 

July  8.1 

48.10     .43 

100.0    9.3 

4.26     .05 

64.4     0.3 

48.53     .26 

57.8     1.7 

31.69     .06 

20.8    0.3 

18.1 

47.72-  .39 

97.5  -«.6 

4.22  -.03 

64.7  +0.9 

48.29  -.99 

55.9  +9.1 

31.65 -.04 

21.1  +0.9 

28.1 

47.46     .91 

94.7    9,9 

4.20     .00 

64.8  +0.1 

48.09     .18 

53.6     9.4 

31.62 -.09 

21.2+0.1 

Aug.  7.1 

47.31-  .09 

91.6    3.9 

4.21  +.09 

64.9     0.0 

47.93     .19 

51.1     9.6 

31.61     .00 

21.2-0.1 

17.0 

47.28+  .04 

88.3    3.4 

4.24     .05 

64.8  -O.l 

47.84  -.06 

48.4     9.8 

31.63  +.03 

21.0     0.9 

27.0 

47.39     .17 

84.9     3.5 

4.30     .07 

64.6     0.3 

47.80     .00 

45.6    9.8 

31.67     .06 

20.6     0.4, 

1 

Sept.  6.0 

47.62+  .30 

81.4  -3.5 

4.39  +.10 

64.2  -0.5 

47.84  +.07 

42.8  +9.7 

31.74  +.09 

20.1  -0.6 

16.0 

47.99     .43 

77.8     3.5 

4.51     .13 

63.5    0.7 

47.94     .14 

40.0     9.6 

31.85     .19 

19.4     0.8 

25.9 

48.48     .56 

74.4     3.4 

4.66     .17 

62.6     1.0 

48.12     .29 

37.5     9.4 

31.98     .15 

18.4     1.1 

Oct.    5.9 

49.10     .68 

71.0     3.9 

4.85     .90 

61.6     1.9 

48.:58     .99 

35.4     9.0 

:i2.l6     .19 

17.2     1.3 

15.9 

49.84     .79 

67.9     3.0 

5.07     .94 

60.3     1.4 

48.70     .36 

:J3.6     1.5 

32.:}6     .22 

15.8     1.5 

25.8 

50.69+  .89 

65.1  -9.7 

5.32  +.97 

58.7  -1.6 

49.09  +.49 

32.4  +1.0 

32.60  +.96 

14.2 -1.7  1 

Nov.  4.8 

51.63     .98 

62.6     9.9 

5.61     .99 

57.0     1.8 

49.54     .46 

31.7  +0.4 

32.88     .99 

12.4      1.9  < 

14.8 

52.66  1.05 

60.6     1.8 

5.92     .39 

55.2     1.9 

50.02     .50 

31.6  -0.2 

33.18     .31 

10.5     2.0 

24.7 

53.74   1.10 

59.0     1.3 

6.25     .33 

53.2     9.0 

50.,^)3     .59 

32.1     0.9 

:W.5I     .33 

8.4     2.0 

Dec.   4.7 

54.85  l.ll 

58.0     0.7 

6.58     .34 

51.2     2.0 

51.06     .53 

33.3     1.5 

33.85     .34 

6.4     2.0 

14.7 

55.96+1.10 

57.5  -O.I 

6.93  +.34 

49.2  -1.9 

51.58  +.50 

35.1  -9.1 

:54.19  +.34 

4.4  -2.0 

24.7 

57.04   1.05 

67.7  +0.5 

7.26     .32 

47.3     1.8 

52.07     .47 

:^7.4    9.6 

34.53     .33 

2.4     1.9 

34.6 

58.06+  .98 

58.5  +1.1 

7,57  +.30 

45.6  -1.6 

52.52  +.43 

40.2  -3.0 

34.85  +.31 

0.6  -1.7 
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APPARENT  PLACES  FOB  THE  UPPER  TRANSIT  AT  WASHINGTON. 

a  (JrsfD 

MajoriB. 

S  Leon  is. 

jCrateris. 

r  LeoniB. 

;      Mean 

Solar 

'      l)Hte. 

Right 
Asoensiou. 

DeclinatioD 
North. 

Right 
Aaoension. 

Declination 
North. 

Right 
Ascension. 

1      South. 

Right 
Asoensiou. 

Deelinatioij 
Norik. 

j 

h      m 

10  56 

+62  19 

h      ni 

11     8 

+21°    6 

h     m 

11   13 

O            1 

-14  11 

h     m 

11  22 

1 
+  3  27 

(Deo.30.7) 

B 

60.18  +.59 

7L3    0.0 

8 

18.28  +.34 

73.3  -1.5 

8 

52.99  +.39 

10.0  -9.4 

19.35  +.33 

87'3  -9.0  1 

Jan.   9.7 

60.75    .54 

71.6  +0.5 

18.61     .33 

71.9     1.9 

53.30     .30 

12.4     9.4 

19.67     .90 

25.3     1.9! 

19.6 

61.26     .48 

72.4     l.i 

18.91     .38 

70.8    0.9 

53.58     .96 

14.8     9.4 

19.96     .97 

23.4     1.7 

29.6 

61.71     .40 

73.7     1.6 

19.18     .94 

70.2    0.5 

53.82     .39 

17.2     9.3 

20.21     .33 

21.8     1.5 

Feb.  8.6 

62.07     .38 

75.5    3.0 

19.40     .10 

69.8  -0.3 

54.03     .18 

19.4     9.1 

20.43     .19 

20.5     1.9 

J8.5 

62.34  +.2i 

77.6  +3.3 

19.57  +.15 

69.8  +0.1 

54.19  +.13 

21.4  -1.9 

20.60  +.15 

19.4  -0.9 

88.5 

62.52    .13 

80.1     9.5 

19.69     .10 

70  1      0.4 

54.30     .09 

23.2     1.7 

20.73     .10 

18.6     0.7 

Mar.  10.5 

62.60  +.03 

82.7     3.6 

19.76     .05 

70.6    0.7 

54.37     .05 

24.8     1.4 

20.81     .06 

18.1     0.4 

20.5 

62.58  -.06 

85.4     3.6 

19.79  +.01 

71.4     0.9 

54.39  +.01 

26.2    1.9 

20.65  +.09 

17.8-0  9 

30.4 

62.49     .13 

87.9     3.5 

19.78  -.03 

72.4     1.0 

54.38  -.09 

27.3     1.0 

20.85  -.01 

17.7     0  0 

Apr.   9.4 

62.32  -.90 

90.4  +3.3 

19.74  -.06 

73.4  +1.1 

54.34  -.05 

28.1  -0.7 

20.83  -.04 

17.9  +0.2 

19.4 

62.09     .35 

92.6     3.0 

19.66     .06 

74.5     l.l 

54.28     .07 

28.7    0.5 

20.78     .06 

18.2    0.4 

29.3 

61.81     .99 

94.4     1.6 

19.57     .10 

75.5     1.0 

54.20     .09 

29.0  -0.9 

20.70     .06 

18.6    0.5 

May   9.3 

61.50     .33 

95.8     1.9 

19.47     .11 

76.5    0.9 

54.10     .10 

29.2    0.0 

20.62     .09 

19.1     0.5 

19.3 

61.18     .33 

96.8    0.8 

19.35     .11 

77.4     0.8 

54.00     .11 

29.1  +0.9 

20.52    .10 

19.6    0.6 

29.3 

60.85  -.33 

97.4  +0.3 

19.24  -.11 

78.2  +0.7 

53.89  -.11 

28.8  +0.4 

20.42  -.10 

20.3  +0.6 

.Tune  8.2 

60.52     .31 

97.4  -0.3 

19.13     .10 

78.8    0.5 

53.78     .11 

28.3     0.6 

20.32     .10 

20.9     0.6 

18.2 

60.22     39 

97.0    0.7 

19.02     .10 

79.3    0.3 

53.67    .10 

27.7    0.7 

20.23     .09 

21.5    0  6 

28.2 

59.94     .86 

96.1     1.1 

18.92     .09 

79.6  +0.9 

53.58     .09 

26.9    0.9 

20.14     .08 

22.1     0.6 

July  8.2 

59.70     .93 

94.7     1.5 

18.84     .07 

79.6    0.0 

53.49     .08 

26.0     1.0 

20.06     .07 

22.6    0.5 

18.1 

59.50  -.18 

92.9  -1.9 

18.78  -.06 

79.5  -0.3 

53.41  -.07 

24.9  +1.1 

19.99  -.06 

23.1  40.5 

28.1 

59.35     .13 

90.8    3.3 

18.73     .04 

79.2    0.4 

53.34     .06 

23.8     1.1 

19.93     .05 

23.6    0.4 

Aug.  7.1 

59.25     .07 

88.3    3.6 

18.70  -.03 

78.7    0.6 

53.30     .04 

22.7     1.1 

19.89     .03 

2:J.9    0.3 

17.0 

59.20  -.02 

85.6     3.9 

18.69  +.01 

77.9    0.8 

53.27  -.01 

21.6     1.1 

19.87  -.01 

24  1  +0.1 

27.0 

59.21  +.04 

82.0     3.1 

18.71     .03 

77.0     1.0 

53.27  +.02 

20.6     1.0 

19.87  +.01 

24.2     0  0 

Sept  6.0 

59.29 +.11 

79.4  -3.3 

18.76  +.07 

75.8  -1.3 

53.30  +.05 

19.7  +0.8 

19.90  +.04 

24.1   -0.9  1 

16.0 

59.43     .18 

76.1     8.3 

18.84     .10 

74.4     1.5 

53.37     .08 

19.0    0.6 

19.96     .08 

23.7     0.4 

25.9 

59.64     .94 

72.8     3.3 

18.96     .13 

72.9     1.7 

53.47     .12 

18.5    0.4 

20.06.    .11 

23.2     0.7 

Oct.    5.9 

59.92     .31 

69.5     3.3 

19.11      .17 

71.1     1.9 

53.61     .16 

18.2  +0.1 

20.19     .15 

22.3     0.9 

1           15.9 

60.26     .38 

66.2    3.3 

19.30     .31 

69.2    3.0 

53.79     .90 

18.4  -0.3 

20.36     .19 

21.3     1.9 

25.9 

60.68  +.44 

63.1  -3.0 

19.54  +.35 

67.0  -3.1 

54.01  +.94 

18.8  -0.6 

20.57  +.83 

20.0  -1.4 

Nov.  4.8 

61.15     .50 

60.2    3.7 

19.80     .38 

64.8    3.3 

.'S4.27     .37 

19.6     1.0 

20.82     .36 

18.4     1.7 

14.8 

61.68     .55 

57.7    8.4 

20.10     .31 

62.6    8  3 

54.56     .30 

20.8     1.3 

21.10     .99 

16.6     19 

24.8 

62.25     .59 

55.5    3.0 

20.43     .34 

G0.3    3.3 

54.87     .39 

22.3     1.7 

21.40     .38 

14.6     9.0 

Dec.   4.7 

62.85     .61 

53.7     1.5 

20.78    .35 

58.2    3.1 

55.21     .34 

24.2    9.0 

21.73     ..« 

12.5     9.1 

14.7 

63.47  +.61 

52.5  -1.0 

21.14  +.36 

56.1  -1.9 

55.55  +  34 

26.2  -3.9 

22.07  +.34 

10.4  -9.9 

24.7 

64.08     .60 

51.8-0.4 

21.50     .35 

54.2     1.7 

5.5.89     .33 

28.5    9.3 

22.41     .33 

8.2     9.1 

34.7 

64.68  +  57 

51.7  +7).l 

21.84  +.33 

5-^.0-1.4 

56.22  +.31 

30.9  -9.4 

22.74  +.39 

6.1   -9.0 
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APPARENT  PLACES  FOB  TUB  UPPER  TRANSIT  AT  WASHINGTON. 

ADraconifl. 

V  Leonis. 

/?  Leonis. 

yVfsm 

Majorifl. 

MeaD 
Solar 
Date. 

Declination 
North. 

Bight 
Aaoenaion. 

DeoHiiAtioD 
North. 

Bight 
AMension. 

DeollDatioii 
South. 

Bight 
Aacension. 

Deolination 
North. 

Bight 
AsceDHion. 

Ii      m 

11  48 

h     m 

11  24 

+69  55 

h     m 

11  31 

o          / 

-  0  13 

h      m 

11  43 

+  15   10 

1 

+  54*  17   i 

(Dec.30.7) 

s 
56.07  +.77 

45*2  -0.1 

8 

21.47 +.33 

14 '2  -9.9 

8 

29.37  +.34 

52.V  -1.9 

s 
5.52  +.50 

1 
51.9  -0.9 

Jan.  9.7 

56.82     .73 

45.4  +0.4 

21.79     .30 

16.3    9.0 

29.70     .38 

51.0    1.6 

6.02    .48 

51.2-0.4' 

19.6 

57.52    .66 

46.1     1.0 

22.08    .97 

18.2    1.9 

30.01     .90 

49.5     1.3 

6.48     .44 

51.2+0.9 

29.6 

58.14     .57 

47.4     1.5 

22.34     .94 

20.0     1.7 

30.29     .96 

48.3     l.O 

6.90     .30 

51.7    0.7' 

Feb.   8.6 

58.66    .47 

49.2    9.0 

22.56     .90 

21.6     1.4 

30.53     .99 

47.5     0.6 

7.27     .33 

.'S2.7     1.2 

18.5 

59.08  +.35 

61.5+4.4 

22.74  +.16 

22.9  -1.9 

30.72  +.17 

47,0  -0.3 

7.57  +.97 

54.2  fl.7! 

28.5 

59.37     .83 

54.1     9.7 

22.87     .11 

23.9    0.9 

30.88    .13 

46.9    0.0 

7.80     .90 

56.1     9.0. 

Mar.  10.5 

59.53  +.10 

56.9     9.8 

22.96     .07 

24.7    0.6 

30.98    .08 

47.0  +0.3 

7.96     .19 

58.3    2.3; 

20.5 

59.57  -.02 

59.8    9.9 

23.01  +.03 

25.2    0.4 

31.05  +.04 

47.4     0.5 

8.04  +.05 

60.7    9.4 

30.4 

59.49     .13 

62.7     9.8 

23.03    .00 

25.5  -0.9 

31.07     .00 

48.1     0.7 

8.06  -.09 

63.2    9.5' 

Apr.   9.4 

59.30  -.93 

65.4  +9.6 

23.01  -.03 

25.6    0.0 

31.06 -.03 

48.9  +0.8 

8.00  -.08 

65.7  +9.4 

19.4 

59.02     .38 

67.8    9.3 

22.96    .05 

25.4  +0.9 

31.02    .05 

49.8    0.9 

7.90     .13 

68.1     9.3! 

29.4 

58.66     .38 

70.0     1.9 

22.90    .07 

25.2    0.3 

30.96    .07 

.50.7     1.0 

7.75     .17 

70.2    9.0' 

May  9.3 

58.25     .43 

71.7     1.5 

22  82    .08 

24.8    0.4 

30.88     .09 

51.7    0.9 

7.56     .90 

72.2     1.7  i 

19.3 

57.80     .46 

73.0     1.0 

22.73     .09 

24.4     0.5 

30.79     .10 

52.6    0.9 

7.35     .99 

7.3,7     1.3 

29.3 

57.32  -.48 

73.8  +0.6 

22.63  -.10 

2:).8  +0.6 

30.69  -.10 

53.4  +0.8 

7.12 -.93 

74.8  +0.0 

Jane  8.3 

56.84     .47 

74.0    0.0 

22.53    .10 

23.2    0.6 

30.58     .10 

54.2    0.7 

6.88     .94 

75.6  +0.5  , 

18.2 

56.37     .46 

73.7  -0.5 

22.44     .09 

22.6    0.6 

30.48     .10 

54.8    0.6 

6.65    .23 

75.9     0.0 

28.2 

55.93     .43 

72.9     1.0 

22.35     .09 

22.0    0.6 

30.38    .10 

55.3    0.4 

6.42     .99 

75.7  -0.4 

July  8.2 

55.52     .38 

71.6     1.5 

22.26     .08 

21.4     0.6 

30.29     .09 

55  6    0.3 

6.20     .91 

75.1     0.8' 

18.1 

55.16 -.33 

69.8  -9.0 

22.19  -.07 

20.8  +0.6 

30.21  -.08 

.56.8  +0.1 

6.01  -.19 

74.0  -1.2  j 

28.1 

54.85     .87 

67.6     9.4 

22.12     .06 

20.2    0.5 

30.13     .07 

55.8  -O.I 

5.8:)     .16 

72.5     1.6 

Aug.  7.1 

54.61     .90 

65.0    9.7 

22.07     .04 

19.7    0.4 

30.08     .05 

55.6    0.3 

5.69     .19 

70.7    9.0' 

17.1 

54.45     .13 

62. 1     3.0 

22.04  -.09 

19.3    0.3 

30.04  -.03 

55.2    0.5 

5..59     .09 

68.4    2.4, 

27.0 

54.:)6  -.05 

58.9    3.3 

22.04  +.01 

19.1  +0.9 

30.02     .00 

54.5    0,7 

5.52  -.04 

e^y.O    9.7 

Sept.  6.0 

54.35  +.04 

55.5  -3.5 

22.06  +.04 

19.0     0.0 

30.03  +.03 

53.7  -0.9 

5.50     .00 

6.3.1  -9.9  j 

16.0 

54.43     .13 

52.0     3.6 

22.11     .07 

19.1  -0.9 

30.07     .06 

52.7     1.1 

5.53  +.05 

60.1     3.1  ! 

26.0 

54.61      .99 

48.4     3.6 

22.20     .10 

19.4     0.5 

30.14     .09 

51.4     1.4 

•    5.61     .11 

56.9    3.3' 

Oct.    5.9 

54.88     .31 

44.7     3.6 

22.32     .14 

20.0    0.7 

30.26     .13 

49.9     1.6 

5.75     .17 

53.6    3.3 

15.9 

55.24     .40 

41.2     3.5 

22.48     .18 

20.9     1.0 

30.41     .17 

48.2     1.6 

5.95     .93 

50.2    3.4 

25.9 

55.69  +.60 

37.8  -9.3 

22.68  +.99 

22.1  -1.3 

30.60  +.91 

46.2  -9  0 

6.22  +.99 
6.54     .35 

46.8  -3.3  ' 

Nov.  4.8 

56.24     .59 

34.6     3.0 

22.92     .96 

23.5     1.5 

30.84     .95 

44.2    9.9 

4:).6    3.1  1 

14.8 

56.87     .66 

31.8     9.7 

23.19     .99 

25.2     1.8 

31.11     .99 

41.9     9.3 

6.91     .40 

40.5    9.9 

24.8 

57.56     .79 

29.3     9.9 

23.50     .31 

27.0    9.0 

31.41     .39 

39.6    9.3 

7.34     .44 

,37.7     9.6 

Dec.   4.8 

58.31     .76 

27.3     1.7 

23.82     .33 

29.1     9.1 

31.74     .34 

37.3    9.3 

7.80     .47 

35.2     9.9, 

1 

14.7 

59.09  +.79 

25.8  -1.9 

24.16  +.34 

31.2  -9.9 

32.08  +.35 

35.1  -9,9 

8.30  +.50 

1 
33.2-1.8, 

24.7 

59.88     .78 

25.0  -0.6 

24.50     .33 

33.4    9.9 

32.43     .34 

.33.0    9.0 

8.80     .51 

31.6     1.3 

34.7 

60.66  +.76 

24.7     0.0 

24.8:)  +.39 

35.6  -9.1 

32.77  +  33 

3I.0--I.8 

9.31  +.50 

30.6  -0.8 
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oVirginifl. 

4Draoonis(H.) 

y  Corvi. 

fi  Chamsleontis. 

MeikD 
Solar 
Date. 

Right 
AacensioD. 

Deolination 
North. 

RiRht 

AscensioD. 

DeclinaMoii 
North. 

Bight 
A8c«nsion. 

Deolination 
South. 

A^^iSL 

DeoUnatioi: 
South. 

)i      m 

11  59 

+    9    19 

h     ID 

12     7 

4-78  12 

h     m 

12  10 

-16  56 

h     ID 

12  11 

-78  41 

(Dec.30.7) 
Jan.   9.7 

8 

38.66  +.34 

79.9  -2.1 

8 

6.30+1.93 

65.2  -0.5 

• 

11.18 +.34 

1.4  -9.9 

8 

56.58+1.90 

58.5  -1.4 

38.99     .33 

77.9     1.8 

7.52   1.90 

65.0  +0.1 

11.51      .39 

3.7     2.3 

57.76  1.13 

60.3     9.0  I 

19.7 

39.30     .30 

76.2     1.6 

8.69   1.12 

65.4     0.7 

11.83     .30 

6.0     9.3 

58.85   1.03'     62.6    2.5  l| 

29.6 

39.58     ,27 

74.7     1.3 

9.77  1.09 

66.5     1.3 

12.12     .97 

8.4     9.3 

59.8;{     .91 

65.3    3  0 

Feb.   8.6 

39.83     .23 

73.6     l.O 

10.72     .88 

68.1     1.0 

12.37     .93 

10.6     2.1 

60.67     .77 

68.5    3.3 

18.6 

40.04  -»-.I8 

72.7  -0.7 

11.52+  .71 

70.3  +9.3 

12.58  +.10 

12.8  -9.0 

61.36+  .60 

72.0  -3.6 

28.6 

40.20     .14 

72.2    0.4 

12.14     .59 

72.8     9.7 

12.75     .15 

14.8     1.8 

61.88     .44 

75.7     3.8' 

Mar.  10.5 

40.32     .10 

72.0  -0.1 

12.56     .39 

75.7     9.0 

12.88     .11 

16.5     1.8 

62.23     .97 

79.5     3.9! 

20.5 

40.40     .06 

72.1  +<».2 

12.77+  .11 

78.7     3.0 

12.97     ,07 

18.0     1.4 

62.42+  .10 

83.4     3.8 

30.5 

40.45  +.09 

72.4     0.4 

12.78-  .08 

81.7     3.0 

13.02  +.08 

19.3     1.1 

62.43-  .07 

87.2    3.7  ' 

Apr.   9.5 

40.45  -.01 

72.8  +0.6 

12.60-  .97 

84.7  +9.9 

13.04     .00 

20.4  -0.9 

62.28-  .92 

90.9  -3.6 

19.4 

40.43     .03 

73.5    0.7 

12.24     .44 

87  5     9.6 

13.03  -.03 

21.2    0.6 

61.98     .37 

94.4     3.4] 

29.4 

40.39     .05 

74.2    0.8 

11.72     .58 

90.0     9.3 

12.99     .05 

21.8     0.4 

61.54     .51 

97.6    3.1  1 

May  9.4 

40.32     .07 

75.0    0.8 

11.08     .70 

92.1     1.0 

12.93     .07 

22.2  -0.9 

60.96     .63 

100.5    9.7 

19.3 

40.24     .08 

75.8     0.8 

10.32     .78 

93.8     1.4 

12.86     .08 

22.4     0.0 

60.27     .74 

103.0     9.3 

29.3 

40.16  -.09 

76.5  +0.7 

9.50-  .85 

94.9  +0.0 

12.77  -.00 

22.4  +0.9 

59.48-  .83 

105.1  -1.8 

June  8.3 

40.06     .09 

77.3     0.7 

8.63     .88 

95.5  +0.3 

12.68     .10 

22.2    0.4- 

58.61     .90 

106.7     1.3 

18.3 

39.96     .10 

78.0     0.0 

7.74     .88 

95.6  -0.9 

12.58     .10 

21.8    0.5 

57.69     .04 

107.7    0.8 

28.2 

39.87     .10 

78.5     0.5 

6.86     .87 

95.1     0.7 

12.47     .11 

21.2     0.7 

56.72     .07 

108.2  -0.2  ' 

July  8.2 

39.77     .09 

79.0     0.4 

6.01     .88 

94.1     1.3 

12.36    .10 

20.5     0.8 

55.75     .96 

108.2  +0.3 

18.2 

39.68  -.06 

79.4  +0.3 

5.21-  .76 

92.5  -1.8 

12.26  -.10 

19.7  +0.0 

54.79-  .93 

107.6  +0.8 

28.1 

39.60     .07 

79.6  +0.2 

4.48     .68 

90.5    9.9 

12.16    .00 

18.8     1.0 

63.88     .87 

106.5     1.3 

All^r.    7.1 

39.54     .06 

79.6    0.0 

3.85     .68 

88.0     8.6 

12.08    .08 

17.8     1.1 

53.05     .78 

104.8     1.8 

17.1 

39.49     .04 

79.5  -0.2 

3.32     .47 

85.2    3.0 

12.00     .06 

16.8     1.1 

52.32     .66 

102.8    9.9 

27.1 

39.46  -.03 

79.3     0.4 

2.91     .34 

82.0     3.3 

11.95     .04 

15.8     1.0 

51.73     .61 

100.3     9.6 

'Sept  6.0 

.39.45  +.01 

78.8  -0.6 

2,64-  .90 

78.5  -3.6 

11.93 -.01 

14.9  +0.0 

51.30-  .34 

97.6  -HI.8 

!           16.0 

39.47     .04 

78.1     0.8 

2.51-  .06 

74.9     3.7 

11.94  +.09 

14.1     0.8 

61.05-  .15 

94.7    9.0 

26.0 

39.53     .07 

77.1      1.0 

2.53+  .10 

71,1     3.8 

11.98     .06 

13.4     0.6 

51.00+  .06 

91.7    3.0 

Oct.    6.0 

39.63     .11 

76.0     1.3 

2.71      .94 

67.2     3.8 

12.07     .11 

13.0  40.3 

51.16     .96 

88.7    9.9 

15.9 

39.76     .15 

74.6     1.5 

3.05     .46 

63.4     3.8 

12.19     .15 

12.9     0.0 

51.53     .47 

85.9    9.7 

25.9 

39.94  +.19 

72.9  -1.7 

3.56+  .59 

59.6  -3.6 

12.37  +.19 

13.0  -0.3 

52.11+  .e7 

83.4  +9.3 

jNov.  4.9 

40.15     .83 

71.0     1.9 

4.22     .74 

56.1     3.4 

12.58     .94 

13.6     0.6 

52.87     .85 

81.3     1.0 

'           14.8 

40.41     .27 

69.0     2.1 

5.04     .80 

52.9     3.1 

12.84    jas 

14.5    0.0 

53.60  1.00 

79.6     1.4 

1          24.8 

40.70     .30 

66.8     2.2 

6.00  1.01 

50.0     9.6 

13.14     .31 

15.7     1.3 

54.86  1.11 

78.5    0.8 

Dec.   4.8 

41.02     .32 

64.6    9.3 

7.07  1.11 

47.6    9.1 

13.46     .33 

17.3     1.6 

56.03  1.10 

78.0  40.9 

14  8 

41.35  +.34 

62.3  -9.2 

8.22+1.18 

45.8  -1.6 

13.80  +.34 

19.1  -1.0 

57.25+1.93 

78.1  -0.5 

24.7 

41.70     .34 

60.1     9.1 

9.44   1.22 

44.5     0.9 

14.14     .35 

21.2    9.1 

58.49   1.22 

78.9     1,1 

34.7 

42.04  +.33 

58.0  -2.0 

10.66+1.99 

43.8  -0.3 

14.49  +.34 

23.4  -2.2 

69.71+1.10;     80.3 -1.6  ;| 
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APPAJRENT  PLACES  FOR  THE  UPPEB  TRANSIT  AT  WASHINGTON. 

7j  VirgtniB. 

a^  Crucis. 

p  CorTi. 

K  Draconis. 

Mean 
Solar 
Date. 

Bight 
AsoenBion. 

DeolioAtion 
South, 

A^SSSL. 

Declination 
South. 

Bight 
Aaoencion. 

South, 

Bight 
Asoenaion. 

Deollnation 
North. 

12  14 

-0    3 

h       ID 

12  20 

^62  29 

12  28 

-22  47 

h     m 
12  28 

+70  22 

(Doc.30.7) 

• 
18.92  +.33 

35.'l  HI.9 

31.18  +.57 

18.2  -1.7 

B 

38.67  +.36 

25"6  -9.1 

s 
49.52  +.70 

66J9  -1.0 

Jan.   9.7 

19.25     .» 

37.2    9.1 

31.75     .55 

20.1      9.9 

39.02    .34 

27.8    9.3 

50.31     .77 

66.2  -0.4 

19.7 

19.56     .30 

39.2    1.9 

32.29     .51 

22.5    9,6 

39.35    .39 

30.2    9.4 

51.07     .74 

66.1  +0.9 

29.6 

19.85     .97 

41.1     1.7 

32.78    .46 

25.4     3.0 

39.66    .99 

32.6    9.4 

51.79     .68 

66.7    0.8 

Feb.  8.6 

20.10    .93 

42.7     1.5 

33.20    .39 

28.5     3.9 

39.93    .95 

35.0     9.4 

52.43     .60 

67.9     1.4 

18.6 

20,32  +.19 

44.0  -1.9 

33.56  +.» 

31.9  -3.4 

40.17  +.91 

37.3  -9.3 

52.99  +.50 

09.6  +9.0 

128.6 

20.49    .15 

45.1     0.9 

33.84     .95 

35.4     3.5 

40.36    .17 

39.5    9.1 

53.44     .30 

71.8    9.4 

Mar.  10.5 

20.62    .11 

45.9     0.6 

34.06    .17 

39.0     3.6 

40.51     .13 

41.6     1.9 

53.78    .97 

74.4    9.7 

20.5 

20.72     .07 

46.4     0.4 

34.19    .10 

42.5    3.5 

40.62    .09 

43.4     1.7 

53.99     .15 

77.2    9.9 

30.5 

20.77     .04 

46.7  -0.9 

34.25  +.03 

46.0     3.4 

40.69    .05 

45.1     1.5 

54.08  +.03 

80.1     9.9 

Apr.  9.5 

20.80  +.01 

46.8    0.0 

34.25  -.04 

49.3  -3.9 

40.73  +.09 

46.5  -1.3 

54.05  -.08 

83.0  +9.9 

19.4 

20.79  -.09 

46.6  +0.9 

34.18     .10 

52.4     9.9 

40.74  -.01 

47.7     1.1 

53.91     .19 

85.9    9.8 

29.4 

20.76    .04 

46.4    0.3 

34.06     .15 

55.2    9.6 

40.72     .03 

48.7    0.8 

53.67     .98 

88.6    9.5 

May  9.4 

20.71     .06 

46.0    0.4 

33.87    .90 

57.6     9.3 

40.67     .05 

49.4     0.6 

53.35    .35 

90.9    9.1 

19.3 

20.65    .07 

45.5    0.5 

33.64     .94 

59.7     1.9 

40.61     .07 

49.9    0.4 

52.96    .41 

92.8     1.7 

29.3 

20.57  -.06 

44.9  +0.6 

33.;i8  -.08 

61.4-1.4 

40.52  -.09 

50.1  -0.1 

52.52  -.46 

94.4  +1.3 

Jane  8.3 

20.48    .00 

44.3     0.6 

33.08    .31 

62.6     1.0 

40.43     .10 

50.2  +0.1 

52.04     .48 

95.4    0.7 

18.3 

20.39    .00 

43.7     0.6 

32.76     .33 

63.3  -0.5 

40.33     .11 

50.0    0.3 

51.55    .50 

95.9  +0.9 

28.2 

20.29    .09 

43.1     0.6 

32.42     .34 

63.6    0.0 

40.21     .11 

49.6    0.5 

51.04     .50 

95.8  -0.3 

July  8.2 

20.20    .09 

42.5     0.6 

32.07     .35 

63.3  +0.5 

40.10     .19 

49.0    0.7 

50.55     .48 

95.2     0.8 

18.2 

20.11  -.09 

42.0  +0.6 

31.73  -.84 

62.6  +1.0 

39.98  -.19 

48.2  +0.0 

50.07  -.46 

94.2  -1.3 

28.2 

20.02    .08 

41.4     0.5 

31.40     .39 

61.4     1.4 

39.87     .11 

47.3     i.O 

49.62     .49 

92.6     1.8 

Aag.  7.1 

19.94     .07 

41.0     0.4 

31.09     .99 

59.8     1.8 

39.77     .10 

46.2     1.1 

49.23     .37 

90.5    9.3 

17.1 

19.88     .05 

40.7     0.3 

30.82    .94 

57.8    9.1 

39.68     .08 

45.1     1.9 

48.88    .31 

88.0    9.7 

27.1 

19.84     .03 

40.5  +0.1 

30.61     .19 

55.5    9.4 

39.60     .06 

43.9     1.9 

48.60    .95 

85.2    3.0 

Sept  6.0 

19.82  -.01 

40.5    0.0 

30.45  -.19 

53.0  49.6 

39.56  -.08 

42.7  +1.1 

48.39  -.17 

82.0  -3.3 

16.0 

19.83  +.0Q 

40.6  -0.9 

30.37  -.04 

50.4     9.7 

39.55    .00 

41.6     1.0 

48.26  -.08 

78.6    3.5 

26.0 

19.87     .06 

41.0     0.5 

30.36  +.04 

47.7     9.6 

39.57  +.04 

40.7     0.8 

48.23  +.01 

75.0    3.7 

Oct.    6.0 

19.95     .10 

41.6     0.7 

30.45     .13 

45.1     9.5 

39.64     .09 

39.9    0.6 

48.29     .11 

71.2    3.8 

15.9 

20.07    .14 

42.5     i.O 

30.63     .99 

42.7     9.9 

39.75     .13 

39.4  +0.3 

48.45     .91 

67.4     3.8 

25.9 

20.23  +.18 

43.6  -1.3 

30.90  +.31 

40.6  +1.9 

39.91  +.18 

39.2    0.0 

48.72  +.39 

63.6  -3.7 

Nov.  4.9 

20.44     .99 

45.0     1.5 

31.26     .39 

38.9    1.5 

40.11     .93 

39.4  -0.3 

49.09     .49 

59.9     3.6 

14.9 

20.68     .96 

46.7     1.7 

31.69     .47 

37.7     1.0 

40.37     .97 

39.9    0.7 

49.57     .59 

56.4     3.3 

24.8 

20.96     .30 

48.6     1.9 

32.19     .58 

37.0  +0.4 

40.66     .31 

40.8     1.1 

50.14     .61 

53.3     3.0 

Dec.   4.8 

21.27     .39 

50.6    9.1 

32.74     .67 

36.9  -0.9 

40.98     .38 

42.1     1.4 

50.79     .68 

50.5     9.5 

14.8 

21.60 +.33 

52.8  -9.9 

33.32  +.50 

37.4  -0.8 

41.32  +.35 

43.7  -1.7 

51.51  +.74 

48.2  -9.5 

24.7 

21.94     .34 

1     55.0    9.9 

33.92     .50 

38.5     1.4 

41.68     .36 

45.6    9.0 

52.27     .77 

46.4     1.4 1 

34.7 

22.28  +.33 

1     57.2-9.9 

34.51  +.57 

40.1  -1.9 

42.04  +.35 

47.7  -9.9 

53.05  +.79 

45.3  -0.8  i 

22 
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APPARENT  PLACES  FOE  THE  UPPER  TRANSIT  AT  WASHINGTON. 

33«  Camelop.  (H.) 

a  Can.  Venaticorum. 

0  Virginia. 

aVircinia. 

MCMUl 

8o]»r 
Dat«. 

Eight 
Ascension. 

Deollnntion 
North. 

Right 
Ascension. 

1 

Slight 
▲scansion. 

North. 

Declination 
South. 

Bight 
Asceision. 

Declination 
HofUh. 

-10  35' 

h     m 

12  48 

+83  59 

h     m 

12  50 

+38*53 

h     m 

13     4 

O          1 

-  4  57 

h      m 

13  19 

(Dec.30.7) 

s 
20.39-l4.S3 

64.5  -1.0 

64?88+.39 

77.^  -1.9 

8 

17.18 +.34 

19.4  -9.9 

8 

25.73  +.34 

24.7  -9.1 

Jan.  9.7 

22.64  9.95 

63.9  -0.3 

55.27     .39 

75.6     1.5 

17.52     .33 

21.5     9.1 

26.07     .34 

26.8    9.1 

19.7 

24.88  9.19 

63.9  +0.3 

55.66    .38 

74.4     1.0 

17.85     .38 

23.6     9.0 

26.40     .83 

28.9    9.1  i 

29.7 

27.03  9.06 

64.5     1.0 

56.03     .35 

73.7  -0.4 

18.16     .30 

25.5     1.9 

26.72     .31 

30.9     9.0 

Feb.   8.6 

29.00  1.65 

65.8     1.6 

56.37     .39 

73.5  +0.1 

18.44     .97 

27.3     1.7 

27.01     .98 

32.8    1.9 

18.6 

30.73+1.68 

67.7  +9.1 

56.67  +.97 

73.9  -H).6 

18.69  +.94 

28.9  -1.6 

27.28  +.95 

34.6  -1.7 

28.6 

32.16  1.96 

70.0    9.5 

56.92     .93 

74.7     1.0 

18.91     .90 

30.2     1.9 

27.51     .91 

36.2    1.5 

Mar.  10.6 

33.25     .90 

72.7     9.8 

57.12     .18 

76.0     1.4 

19.09     .16 

31.3    0.9 

27.71      .18 

37.5     1.9 

20.5 

33.96     .51 

75.6    3.0 

57.27     .13 

77.6     1.7 

19.24     .19 

32.1     0.7 

27.87     .14 

38.6     1.0 

30.5 

34.28  4-.19 

78.7     3.1 

57.37    .06 

79.5    9.0 

19.34     .09 

32.7    0.5 

27.99     .11 

39.5    0.8 

Apr.   9.5 

34.20  -.96 

81.8+3.0 

57.42  +.03 

81.5  +9.1 

19.42  +.06 

33.0  -0.9 

28.08  +.08 

40.2  -0.6 

19.4 

33.76     .69 

84.8    9.8 

57.43  -.01 

83.7    9.1 

19.46  +.03 

33.2    0.0 

28.14     .05 

40.7     0.4 

29.4 

32.96     .96 

87.5    9.6 

57.40     .05 

85.8    9.1 

19.48     .00 

33.1  +0.1 

28.17  +.09 

40.9  -OJi 

May   9.4 

31.86  1.93 

89.9    9.9 

57..34     .06 

87.8    9.0 

19.47  -.09 

33.0     0.9 

28.18 -.01 

41.1     0.0 

19.4 

30.50  1.47 

92.0     1.8 

57.24     .10 

89.7     1.8 

19.44     .04 

32.7    0.3 

28.16    .03 

41.0+0.1 

29.3 

28.92-1.70 

93.5  +J.3 

57.13  -.19 

91.4  +1.6 

19.39  -.06 

32.3  +0.4 

28.12  -.05 

40.9  +0J9 

June  8.3 

27.19  1.78 

94.5    0.8 

57.00     .M 

92.7     1.9 

19.33     .07 

31.8    0.5 

28.06     .67 

40.6    0.8 

18.3 

25.35  1.86 

95.0  +0.9 

56.85     .15 

93.7     0.8 

19.25     .08 

31.3     0.5 

27.99     .06 

40.3    0.4 

28.3 

23.46  1.89 

94.9  -0.3 

56.70    .16 

94.4     0.5 

19.16     .09 

30.7     0.6 

27.90     .09 

39.8    0.5 

Jaly  8.2 

21.58  1.86 

94.3     0.9 

56.54     .16 

94.7  +0.1 

19.06     .10 

30.2     0.6 

27.81     .10 

39.3    0.5 

18.2 

19.74-1.79 

93.1  -1.4 

56.38  -.16 

94.6  -0.3 

18.96  -.10 

29.6  +0.6 

27.70  -.11 

38.8  +0.6 

28.2 

18.00  1.68 

91.4     9.0 

56.23     .15 

94.1     0.6 

18.85     .10 

29.1     0.5 

27.59     .11 

38.2    0.6 

Aug.  7.1 

16.38  1.53 

89.3    9.4 

56.08     .14 

93.3     1.0 

18.75     .10 

28.6    0.5 

27.48     .11 

37.6     0.6 

17.1 

14.94   1.34 

86.7     9.8 

55.95     .19 

92.0     1.4 

18.65     .09 

28.1     0.4 

27.37     .10 

37.0     0.6 

27.1 

13.71    1.19 

83.7    3.1 

55.84     .09 

90.5     1.7 

18.57     .07 

27.7     0.3 

27.28     .09 

:^.5     0.5 

Sept.  6.1 

12.70-  .87 

80.4  -3.4 

65.76  -.06 

88.6  -9.1 

18.50  -.05 

27.5  +0.9 

27.20  -.07 

:)6.o  +0.4 

16.0 

11.96     .60 

76.8    8.7 

55.71  -.08 

86.3    9.4 

18.46  -.09 

27.4     0.0 

27.14     .04 

35.6    0.8 

26.0 

11.50-  .31 

73.0     3.8 

55.70  +.01 

83.8    9.6 

18.46  +.01 

27.5  -0.9 

27.12 -.01 

35.4  +0.1 

Oct.    6.0 

11.34     .00 

69.1     3.9 

55.73     .06 

81.1     9.8 

18.49     .05 

27.8    0.4 

27.14  +.04 

35.4  -0.1 

16.0 

1 1.50-1-  .39 

65.2     3.9 

55.82     .11 

78.1     3.0 

18.56     .09 

28.3    0.7 

27.19     .08 

35.6     0.3 

25.9 

11.99+  .65 

61.3  -3.8 

55.95  +.16 

75.0  -3.1 

18.68  +.14 

29.2  -0.9 

27.30  +.13 

36.0  -0.6 

Nov.  4.9 

12.81      .98 

57.5     3.6 

56.13     .91 

71.9    3.9 

18.84     .18 

30.2     1.9 

27.45     .17 

36.7     0.9 

14.9 

13.94    1.99 

54.0     3.3 

56.37     .96 

68.7    3.9 

19.04     .93 

31.6     1.5 

27.65     .99 

37.7     1.1 

24.8 

15.38  1.67 

50.8     3.0 

56.65     .31 

65.5    3.0 

19.29     .96 

33.2     1.7 

27.89     .96 

39.0     1.4 

Dec.   4.8 

17.08   1.89 

48.0    9.5 

56.98     .35 

62.6    9.8 

19.58     .99 

35.0     1.9 

28.17     .99 

40.6     i:6 

14.8 

l9.02-f9.09 

45.8  -9.0 

57.35  +.38 

59.8  -9.5 

19.89  +.39 

37.0  -9.0 

28.48  +.39 

42.3  -1.8 

24.8 

21.13  9.16 

44.1     1.4 

57.73     .39 

57.4     9.9 

20.22    .33 

39.1     9.1 

28.81     .34 

44.3     9.0 

3^.7 

2:^34+9.93 

43.0  -0.7 

58.13  +.40 

55.4  -1.8 

20.56  +.34 

41.2-9.1 

29.15  +.85 

46.3  -9.1 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

C  Virginia. 

9  Urse  Majoria. 

tf  Bootia. 

p  Centauri. 

MeAD 
Solar 
Date. 

Bight 
Asoension. 

DeoUnation 
8mUh. 

Bight 
Asconsion. 

North. 

Bight 
Aaoenaion. 

Deolination 
Niyrth, 

Bight 
Ascension. 

Declination 
South. 

h     m 

13  29 

o         / 

-02 

h     m 

13  43 

+49  50 

13  49 

+  18  5(5 

h      m 

13  56 

-59°  50' 

(Deo.30.8) 

7^04  +.34 

14*7  -9.9 

8 

13.57  +.44 

.    75.3  -9.9 

28.38  +.34 

36.5  -9.4 

8 

5.35  +.57 

28.5  -0.5 

Jan.    0.8 

7.37     .33 

16.9    9.1 

14.01      .44 

73.3     1.8 

28.72    .34 

34.2    9.1 

5.92     .57 

29.3     1.0 

19.7 

7.70     .39 

18.9     1.9 

14.46     .44 

71.7     IJi 

29.06     .33 

32.3     1.8 

6.49     .56 

30.6     1.5 

29.7 

8.02     .31 

20.8    1.7 

14.90     .43 

70.8  -9.6 

29.39     .39 

30.7     1.4 

7.04     .54 

32.3     1.0 

Feb.  8.7 

8.31     .SB 

22.4     1.5 

15.32     .40 

70.5    0.0 

29.70     JO 

29.4     1.0 

7.57     .51 

34.4     9.3 

18.7 

8.58  +.95 

23.8  -1.3 

15.70  +.36 

70.8  +4).5 

30.00  +.98 

28.7  -0.5 

8.06  +.46 

30.8  -9.6 

28.6 

8.82     .99 

24.9     1.0 

16.05     .39 

71.7     1.1 

30.26    M 

28.3  -0.1 

8.50     .41 

39.6    9.8 

Mar.  10.6 

9.02     .18 

26.7    0.7 

16.34     .97 

73.2     1.6 

30.48    .91 

28.4  +0.9 

8.89     .36 

42.4     9.0 

20.6 

9.19     .15 

26.3    0.4 

16.58     .91 

75.0    9.0 

30.67     .17 

28.9    0.6 

9.22     .30 

45.5     3.0 

30.5 

9.32     .19 

26.5  -0.1 

16.76     .15 

77.2    9.3 

30.83    .18 

29.6    0.0 

9.48     .94 

48.5     3.1 

Apr.   9.5 

9.42  +.06 

26.5  +0.1 

16.88  +.09 

79.7  +9.5 

30.94  +.10 

30.7  +1.1 

9.69.+.18 

.    51.6-3.0 

19.5 

9.48    .05 

26.4     0.3 

16.95  +.04 

82.3    9.6 

31.02    .07 

32.0     1.3 

9.84     .19 

54.7     9.9 

29.5 

9.52  +.09 

26.0    0.4 

16.96  -.01 

84.9     9.6 

31.07     .04 

33.4     1.4 

9.93  +.06 

57.6     9.8 

May   9.4 

9.53    .00 

25.5    0.5 

16.93     .06 

87.5    9.5 

31,09 +.01 

34.9     1.5 

9.96     .00 

60.3     9.6 

19.4 

9.52  -.09 

25.0    0.6 

16.85    .10 

89.9     9.3 

31.09 -.09 

36.4     1.5 

9.94  -.06 

62.8    9.4 

29.4 

9.49  -.04 

24.3  +0.6 

16.73  -.13 

92.1  +S.0 

31.05 -.04 

37.8  +1.4 

9.86  -.11 

65.1  -9.1 

Jane  8.3 

9.44     .06 

23.7    0.7 

16.58    .16 

94.0     1.7 

31.00     .06 

39.1     1.3 

9.72    .16 

67.1     1.8 

18.3 

9.37     .08 

23.0     0.6 

16.40    .10 

95.5    1.3 

30.92    .06 

40.3     l.l 

9.54     .90 

68.7     1.4 

28.3 

9.28    .09 

22.4     0.6 

16.20     .91 

96.6    0.9 

30.83    .10 

41.3    0.0 

9.31     .94 

69.9     1.0 

Jnly  8.3 

9.19    .10 

21.8    0.6 

1.5.98     .99 

97.3  +0.4 

30.72    .11 

42.1     0.6 

9.05    M 

70.7     0.6 

18.2 

9.08 -.11 

21.2  +0.5 

15.75  -.93 

97.6    0.0 

30.61  -.19 

42.6  +0.4 

8.76  -.30 

71,0-0.1 

28.2 

8.97     .11 

20.8     0.4 

15.51     .93 

97.3  -0.5 

30.48     .13 

43.0  +0.9 

8.45     .31 

70.9  +0.3 

Aug.  7.2 

8.86    .11 

20.4     0.3 

15.28    .93 

96.6    0.9 

30.35    .13 

43.0  -0.1 

8.13     .39 

70.4     0.7 

17.2 

8.75     .10 

20.1     0.9 

15.06     .99 

95.4     1.4 

30.22    .19 

42.8    0.4 

7.82     .30 

69.4     1.1 

27.1 

8.66    .09 

20.0  +0.1 

14.85     .90 

93.8     1.8 

30.10    .IJ 

42.3    0.7 

7.52     .98 

68.1     1.5 

Sept  6.1 

8.57  -.07 

20.0  -0.1 

14.67  -.17 

91.8-4.9 

29.99  -.10 

41.5-0.0 

7.26  -.94 

66.4  +1.8 

16.1 

8.51     .05 

20.1     0.3 

44.52     .13 

89.4     9.6 

29.91     .07 

40.4     1.9 

7.04     .19 

64.4     9,1 

26.0 

8.48  -.09 

20.5    0.5 

14.41     .00 

86.7     9.0 

29.85  -.04 

39.0    1.5 

6.88     .19 

62.1     9.3 

Oct.    6.0 

8.49  +.01 

21.1      0.7 

14.34  -.04 

83.7    3.9 

29.82    .00 

37.4     1.8 

6.80  -.04 

59.8    9.4 

16.0 

8.53     .06 

21.9    0.9 

14..34  +.09 

80.4     3.4 

29.84  +.04 

35.5    9.0 

6.80  +.05 

57.4     9.4 

26.0 

8.62  +.11 

2S.0  -1.9 

14.39  +.06 

76.9  -8.5 

29.90  +.08 

33.3  -9.3 

6.88  +.13 

55.2  +9.3 

Nov.  4.9 

8.76    .16 

24.3    1.4 

14.51     .15 

73.3     3.f 

30.01     .13 

30.9    9.5 

7.06    .99 

53.0     9.0 

14.9 

8.94     .90 

25.9     1.7 

14.69     .91 

69.6     3.6 

30.17    .18 

28.4    9.6 

7.33     .31 

51.2     1.7 

24.9 

9.16     .94 

27.7     1.9 

14.94     .97 

66.1     3.5 

30.38     .93 

25.7    9.7 

7.68     .39 

49.8     1.3 

Dec.  4.8 

9.43     .98 

29.6    9.0 

15.24     .38 

62.6     3.3 

30.63     .97 

23.0     9.7 

8.10     .46 

48.7     0.8 

14.8 

9.73  +.31 

31.8  -9.1 

15.60 +.38 

59.5  -3.0 

30.92  +.30 

20.3  -9.7 

8.59- +.53 

48.2  +0.3 

24.8 

10.05     .33 

:\X9    9.9 

16.00     .49      .56.6    9.6 

31.23     .33 

17.7    9.5 

9.13     .55 

48.1  -0.9 

34.8 

10.38  +.34 

36.1  -9.1 

16.43  +.44       54.3  -9.1 

31.57 +.34 

1.5.3  -2.3 

9.69  +.56 

48.6  -0.7 
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APPARENT  PLACES  FOB  THE  UPPER  TRANSIT  AT  WASHINGTON. 

Mean 
Solar 

a  Draconis. 

a  Bootis. 

e  Bootis. 

p  Bootis. 

Right 
Asoension. 

Declination 
Nwrth, 

Bight 
Ascension. 

Declination 
Kwrth, 

Sight 
Ascension. 

Declination 
Niyrih. 

Right 
Asoension. 

Declination 
North. 

)i      m 

14     1 

+  64  53 

h     m 

14  10 

+  19  44 

.  h     m 

14  21 

+52  20 

h     m 

14  27 

+30  50 

(D©c,30.8) 

s 
24.94  +.56 

35.0  -9.3 

39.96  +.39 

66.8  -9.5 

27.74  +.49 

65.3  -9.6 

s 
6.52  +.39 

53.'3  -9.6 

Jan.   9.8 

25.53     .60 

32.9    1.7 

40.29     .33 

54.4    9.9 

28.17     .44 

62.9     9.9 

6.86    .35 

50.8    9.3 

19.8 

26.14     .69 

31.5     1.1 

40.63     .33 

52.3     1.9 

28.62     .45 

61.0     1.6 

7.22    .36 

48.8     1.8 

29.7 

26.76     .61 

30.7  -0.4 

40.96     .39 

50.5     1.5 

29.08    .45 

59.7     1.0 

7.57    .35 

47.1     1.4 

Feb.  8.7 

27.36     .58 

30.6  +0.9 

41.28    .31 

49.2    1.1 

29.63     .43 

59.0  -0.3 

7.92     .34 

45.9    0.9 

18.7 

27.92  +.53 

31.1  +0.8 

41.58 +.90 

48.3  -0.6 

89.95  +.40 

59.0  +0.3 

8.25  +.32 

45.3  -0.4 

28.7 

28.43     .47 

32.3    1.4 

41.85     .96 

47.9  -0.9 

30.34     .36 

59.6     0.9 

8.55     .29 

45.2  +0.9 

Mar.  10.6 

28.87     .40 

34.0     1.0 

42.09     .93 

47.9  46.9 

30.68     .39 

60.8     1.4 

8.82    .95 

45.7    0.7 

20.6 

29.23     .32 

36.2    9.3 

42.30     .19 

48.3    0.6 

30.98    .97 

62.5    1.9 

9.06     .99 

46.6     1.1 

30.6 

2J.50     .93 

38.7    9.7 

42.47     .15 

49.0    0.9 

31.2!     .91 

64.6    9.3 

9.25     .18 

47.9     1.6 

Apr.   9.5 

29.69  +.14 

41.6+9.9 

42.61  +.19 

50.1  +1.1 

31.40  +.15 

67.0  +9.5 

9.41  +.14 

49.5  +1.7 

;          19.5 

29.79  +.05 

44.5    3.0 

42.71     .06 

51.4     1.3 

31.52     .09 

69.7    9.T 

9.53     .10 

51.4     1.9 

29.5 

29.80  -.03 

47.5     9.0 

42.78     .05 

52.8     1.5 

31.58 +.04 

72.5    9.8 

9.62    .06 

53.4    9.1 

iMay   9.5 

29.73     .11 

50.4     9.8 

42.81  +.09 

54.3     1.5 

31.59 -.01 

75.2     9.7 

9.66  +.03 

55.5    9.1 

19.4 

29.58     .18 

53.1     9.6 

42.82  -.01 

55.9     1.5 

31.55     .06 

77.9     9.6 

9.68    .00 

57.7    9.1 

t          29.4 

29.37  -.94 

55.6  +9.3 

42.80  -.03 

57.4  +1.4 

31.46 -.11 

80.4  +9.3 

9.66  -.03 

69.7  +9.0 

June  8.4 

29.09     .80 

57.7     1.9 

42.76    .05 

58.8     1.3 

31.32    .15 

82.6     9.0 

9.60    .06 

61.6     1.8 

18.4 

28.77     .34 

59.3     1.4 

42.69    .07 

60.1     1.9 

31.15     .19 

84.5     1.7 

9.53     .09 

63.3     1.5 

1          28.3 

28.41     .38 

60.6    0.9 

42.60     .00 

61.2    0.9 

30.95     .99 

86.0     1.3 

9.43     .11 

64.7     1.3 

July  8.3 

28.02     .40 

61.3  +0.5 

42.50    .11 

62.0     0.7 

30.72     .94 

67.1     0.8 

9.30     .13 

65.8     1.0 

18.3 

27.61  -.41 

61.5    0.0 

42.38  -.13 

62.6  +0.5 

30.47  -.98 

87.7  +0.4 

9.16 -.15 

66.6  40.6 

28.2 

27.19     .43 

61.2-0.6 

42.24     .14 

63.0  +0.9 

30.20     .97 

87.9  -0.1 

9.00     .16 

67.1  +0.3 

Aug.  7.2 

26.77     .41 

60.8     l.i 

42.11     .14 

63.1     0.0 

29.93     .97 

87.5    0.6 

8.84     .17 

67.2  -0.1 

17.2 

26.36     .39 

59.0    1.6 

41.96     .14 

62.9  -0.3 

29.66    .96 

86.7     1.1 

8.67     .17 

66.9    0.4 

27.2 

25.98     .36 

57.2    9.0 

41.83     .13 

62.4     0.6 

29.40     .25 

85.4     1.6 

8.50     .16 

66.2    0.8 

Sept.  6.1 

25.64  -.39 

54.9  -9.5 

41.70  -.11 

61.6-6.0 

29.15  -.93 

83.7  -1.9 

8.35  -.15 

6.5.2  -1.9 

1          16.1 

25.33     .97 

52.2    9.9 

41.60     .00 

60.5     1.9 

28.93     .90 

81.5    9.3 

8.21     .13 

63.8     1.5 

26.1 

25.09     .21 

49.2     3.9 

41.52     .06 

59.1     1.5 

28.75     .16 

78.9    9.7 

8.10     .10 

62.0     1.9 

Oct.    ej.l 

24.91     .14 

45.8     3.5 

41.47  -.03 

57.6     1.8 

28.62     .11 

76.0     8.1 

8.02    .06 

60.0    9.2 

16.0 

24.81  -.06 

42.2    3.7 

41.46 +.01 

55.5    9.1 

28.54  -.05 

72.7     3.3 

7.98  -.01 

57.6    9.5 

26.0 

24.80  +.03 

38.4  -3.8 

41.49 +.05 

53.3  -9.3 

28.52  +.01 

69.3  -3.5 

7.99  +.04 

54.9  -9.8 

Nov.  5.0 

24.88     .13 

34.5     3.9 

41.58     .11 

50.9     9.5 

28.57     .08 

65.6     3.7 

8.06    .09 

52.0    3.0 

14.9 

25.05     .22 

30.6     3,8 

41.71     .16 

48.3    9.7 

28.69     .15 

61.9     3.7 

ai7    .14 

49.0     3.1 

24.9 

25.32     .31 

26.8     3.7 

41.90     .91 

45.5    9.8 

28.88     .22 

58.1     3.7 

8.34     .19 

45.8    3.2  1 

Dec.    4.9 

25.68     .40 

23.2    3.5 

42.13     .95 

42.7    9.8 

29.14     .29 

54.5     3.6 

8.56     .94 

42.7     3.1 

i 

1           14.9 

26.13  +.48 

19.9  -3.1 

42.40  +.28 

39.9  -9.7 

29.45  +.34 

51.0-3.3 

8.62  +.98 

39.6  -3.0 

24.8 

26.64     .54 

17.0    9.6 

42.70     .31 

37.2     9.6 

29.83     .39 

47.9    9.9 

9.13     .31 

.36.6    9.8 

34.8 

27.20  +.57 

14.6-9.1 

43.02  +.33 

34.6  -9.4 

30.24  +.43 

45.1  -9.4 

9.46  +.83 

33.9  -4.5 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

5  IJraa  Minorifl. 

a*  Centauri. 

e  Bootis. 

a*  Libra. 

Mean 
Solar 
Date. 

1 

Right 
Aaoeuion. 

Declination 
North. 

Right 
Ascension. 

h      111 

14  32 

Declination 
South. 

-60  22 

Right 
Ascension. 

DeoUnation 
North. 

Right 
Ascension. 

Declination 
South. 

h     m 

14  27 

+76  id 

h      m 

14  40 

+27  3l' 

h      ni 

14  44 

-15  35 

(Dec.30.8) 

43.49  +.87 

35!8  -4.4 

s 
10.19  +.55 

59.5    0.0 

19.10  +.39 

56'.9  -9.6 

S 

49.03  +.38 

19J  -1.6 

Jan.   9.8 

44.39     .94 

33.6    1.9 

10.67     .66 

59.8  -0.5 

19.43     .33 

53.7    9.4 

49.36     .33 

13.7     1.7 

19.8 

45.36     .99 

39.0     1.9 

11.94     .56 

60.6     1.0 

19.77     .34 

51.5    9.0 

49.70     .34 

15.4     1.7 

39.7 

46.37  1.00 

31.1  -0.5 

11.81      .55 

61.8     1.4 

13.19     .34 

49.8    1.5 

50.04     .33 

17.1      1.7 

Feb.  8.7 

47.37     .96 

30.9  +0.1 

19.36     .53 

63.4     1.8 

13.46     .33 

48.4     1.0 

50.36     .39 

18.8     1.6 

18.7 

48.33  +.93 

31.3+0.7 

19.88  +.50 

65.4  -9.1 

13.78  +.31 

47.7  -0.5 

50.68  +.80 

90.4  -1.5 

88.7 

49.99    .84 

39.4     1.4 

13.37     .46 

67.6     9.4 

14.09     .99 

47.4     0.0 

50.97     .98 

91.9     1.4 

Mar.  10.6 

50.09    .73 

34.1     1.9 

13.60     .41 

70.9     9.6 

14.36     .96 

47.6  +0.5 

51.94     JK5 

93.9     1.9 

90.6 

50.69    M 

36.9    8.3 

14.19     .36 

79.9    9.7 

14.60     .99 

48.3    0.9 

51.48     .99 

94.4     1.0 

30.6 

51.91     .45 

38.8    9.7 

14.53     .30 

75.7    9.8 

14.80     .19 

49.4     1.3 

51.69     .19 

95.4     0.9 

Apr.  9.6 

51.58 -fJM 

41.7  49.9 

14.80  +.94 

78.6  -9.9 

14.97  +.15 

50.9  +1.6 

51.87 +.16 

96.9  -0.7 

19.5 

51.79  +.18 

44.7     3.0 

15.09     .16 

81.5    9.9 

15.11     .11 

59.6  -1.8 

59.09    .14 

96.8    0.5 

99.5 

51.84  -.08 

47.8    3.0 

15.17     .19 

84.4    9.8 

15.90     .08 

54.5    9.0 

59.14     .11 

97.9    0.4 

May  9.5 

51.73    .18 

50.9    9.9 

15.97  +.06 

87.1      9.7 

15.97    .an 

50.6    9.0 

59.93    .08 

97.6     0.9 

19.4 

51.46    .39 

53.8    9.7 

15.30     .00 

89.7     9.5 

15.30  +.01 

58.0    9.0 

59.99     .05 

97.8  -0.1 

99.4 

51.08  -.45 

56.4  +9.5 

15.97  -.06 

92.1  -9.3 

15.99  -.09 

60  6  +1.9 

59.39  +.09 

97.8     0.0 

Jane  8.4 

50.57    .56 

58.C    9.1 

15.19     .11 

94.3    9.0 

15.96    .05 

69.4     1.8 

59.33  -.01 

97.8  +0.1 

18.4 

49.95    .06 

60.5     1.6 

15.04     .17 

96.9     1.7 

15.90     .07 

64.1     1.6 

59.31     .03 

97.8    0.1 

98.3 

49.95    .73 

61.9     1.1 

14.84     .99 

97.7     1.3 

15.11     .10 

65.6     1.3 

59.96     .06 

97.6    0.9 

July  8.3 

48.48     .79 

69.8    0.6 

14.60     .96 

98.8    0.9 

15.00     .19 

66.7     i.O 

59.19     .08 

97.4     0.9 

18.3 

47.66  -.63 

63.9  +0.1 

14.31  -.30 

99.6  -0.5 

14.87  -.14 

67.6  +0.7 

59.10 -.10 

97.1  +0.3 

98.3 

46.89    .85 

63.0  -0.4 

14.00     .33 

99.9  -0.1 

14.73     .15 

68.9  +0.4 

51.98     .19 

96.7     0.4 

Aug.  7.9 

45.97    .84 

69.3    0.9 

13.66     .34 

99.8  +0.3 

14.57     .16 

68.4     0.0 

51.85     .13 

96.3    0.4 

17.9 

45.13     .88 

61.1     1.4 

13.39     .34 

99.9    0.7 

14.40     .16 

68.3  -0.3 

51.71     .14 

95.9    0.4 

97.9 

44.39    .78 

59.4     1.9 

19.98     .33 

98.9    1.1 

14.94     .16 

67.8     0.6 

51.57     .14 

95.4     0.5 

Sept.  6.1 

43.57  -.79 

57.1  -A.4 

19.66  -.30 

96.8  +1.5 

14.08  -.15 

67.0  -1.0 

51.44  -.13 

95.0  +0.4 

16.1 

49.89    .63 

54.5    9.8 

19.38     .95 

95.1     1.8 

13.94     .13 

65.8     1.3 

51.39     .11 

94.5     0.4 

96.1 

49.30     .53 

51.5    3.9 

19.15     .19 

93.1     9.1 

13.89    .10 

64.9     1.7 

51.99     .08 

94.9    0.3 

Oct.    6.1 

41.89    .41 

48.9     3.5 

19.00     .19 

90.9     9.9 

13,74     .07 

69.4     9.0 

51.16  -.05 

93.9  +0.9 

16.0 

41.47     M 

44.5    3.7 

11.99 -.04 

88.6     9.3 

13.69  -.09 

60.9    9.3 

51.13     .00 

93.8    0.0 

96.0 

41.97 -.13 

40.7  -3.8 

11.99 +.05 

86.3  +9.9 

13.69  +.03 

57.8  -9.6 

51.15  +.05 

93.8  -0.9 

Nov.  5.0 

41.99 +.03 

36.8     3.9 

19.09    .15 

84.1     9.1 

13.74     .07 

55.1     9.8 

51.99     .09 

94.1     0.4 

15.0 

41.33    .19 

39.9     3.9 

19.99     .94 

89.1     1.9 

13.84     .19 

59.9    9.9 

51.34     .14 

94.6    0.6 

94.9 

41.60     .36 

99.0     3.8 

19.51     .33 

80.3     1.6 

13.99     .18 

49.9    3.0 

51.51     .19 

95.3    0.8 

Dec.  4.9 

49.04     .58 

95.3     3.5 

19.88     .41 

78.9     1.9 

14.19     .93 

46.1     3.0 

51.73     .94 

96.3     1.1 

14.9 

49.63  +.66 

91.9-3.9 

13.39  +.47 

78.0  +0.7 

14.44  +.97 

43.0  -3.0 

51.99  +.98 

97.5  -1.3 

94.6 

43.36     .76 

18.9     9.8 

13.89     .59 

77.5  +0.9 

14.73     .30 

40.1     9.8 

59.98     .39 

98.9     1.5 

34.8 

44.91  +.69 

16.4  -«J> 

14.36  +.55 

77.4  -0.9 

15.05  +.39 

37.4  -9.5 

59.60  +.33 

30.4  -1.6 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WA8HINGTOK. 

/^UrssMinoris. 

P  Bootitf. 

phihrm. 

^'  BootU.               1 

Mmii 

So1»r 
Date. 

Right 
Aaoension. 

Deolination 
Kartk. 

Right 
Aacensioii. 

Doolinatioii 
Iforth. 

Right 
Aaoension. 

DeoliiwUon 
South. 

Right 
Asoeiwioii. 

DeolSnatioB 
Ifortk. 

h     m 
14  50 

+74  35 

h      in 

14  57 

+40  48 

h      m 

15  11 

-  8  58' 

h     m 

15  20 

+37  45 

(Dec.30.8) 

59.22  +.74 

49.8  -8.7 

8 

48.77  +.33 

65"3  -8.0 

8 

6.57  +.30 

45.8  -1.7 

• 

20.60  +.31 

26''8  -3.0 

Jan.   9.8 

60.00     .81 

47.3     9.9 

49.12     .36 

62.6    9.5 

6.88     .31 

47.5     1.7 

20.93     .33 

24.0    9.6 

19.8 

60.a5     .«7 

45.4     1.6 

49.49     .37 

60.3    9.0 

7.21     .39 

49.2     1.7 

21.28     .35 

21.5    9.8 

29.8 

61.74     .OC 

44.1     0.9 

49.87     .38 

58.5     1.5 

7.53     .39 

50.9     1.6 

21.64     .98 

19.5     1.7 

Feb.   8.7 

62.65     .00 

43.6  -0.9 

50.25     .37 

57.2    0.9 

7.86     .39 

52.5     1.5 

22.06     .36 

18.1     1.8 

18.7 

63.54  +.88 

43.7  +0.4 

50.62  +.36 

56.6  -0.3 

8.17  +.30 

53.9  -1.3 

22.36  +.35 

17.2  -0.6 

38.7 

64.37     .80 

44.5     1.0 

50.96     .33 

56.6  +0.3 

8.47     .98 

55.2    1.1 

22.70     .33 

16.9    0.0 

Mar.  10.7 

65.14     .71 

45.8     1.6 

51.28     .30 

57.1     0.8 

8.74     .90 

56.2    0.9 

23.02     .30 

17.2  +0.6 

20.6 

65.80     .01 

47.8    9.1 

51.57     .96 

58  2     1.3 

8.99     .94 

57.0    0.7 

23.32     .97 

18.0     i.l 

30.6 

66.34     .48 

50.2    9JS 

51.81     .99 

59.8    1.7 

9.22     .91 

57.6    0.5 

23.57     JM 

19.4     1.5 

Apr.   9  6 

66.76  +.34 

52.9  +9  8 

52.01  +.18 

61.7  +8.1 

9.42  +.18 

58.0  -0.3 

23.79  +.90 

21.1  +1.9 

19.5 

67.03     .90 

55.9    3.0 

52.17     .13 

64.0    9.3 

9.59     .16 

58.1  -0.1 

23.97     .16 

23.2    8.8 

39.5 

67.16  +.06 

59.0    3  1 

52.29     .09 

66.4    9.5 

9.73     .13 

58.1  +0.1 

24.11     .19 

25.6    8.4 

May  9.5 

67.14  -.08 

62.1     3.0 

52.36     .05 

68.9    9.6 

9.84     .10 

58.0     0J8 

24.21     .06 

28.0    9.5 

19.5 

66.99     .» 

65.0    9.9 

52..39  +.01 

71.5     9.5 

9.93     .07 

57.8     0.3 

24.27  +.04 

30.6    9.5 

29.4 

66.71  -.34 

67.8  +9.7 

52.38  -.03 

74.0  +9.4 

9.98  +.04 

57.4  +0.3 

24.29     .00 

33.1  +9.4 

June  8.4 

66.31     .45 

70.3    9.3 

52.33     .07 

76.3    9.9 

10.01  +.01 

57.0     0.4 

24.27  -.04 

35.5     8.3 

18.4 

65.81     .54 

72.5     1.9 

52.24     .10 

78.4     1.9 

10.01  -.09 

56.C     0.4 

24.22     .07 

37.6     8.1 

28.4 

65.22     .09 

74.2     1.5 

52.13     .13 

80.2    1.6 

9.98     .04 

56.2     0.4 

24.12     .11 

39.6     1.8 

July  8.3 

64.56     .00 

75.4     1.0 

51.98     .16 

81.6     1.3 

9.92     .07 

55.8     0.4 

24.00     .14 

41.2     1.4 

18.3 

63.85  -.73 

76.1  +0.5 

51.81  -.18 

82.7  +0.0 

9.84  -.09 

55  4     0.4 

23.85  -.16 

42.5  +1.1 

28.3 

63.09     .70 

76.3    0.0 

51.62     .90 

83.4  +0.4 

9.73     .11 

55.0     0.4 

23.67-  .18 

43.4     0.7 

Aug.  7.3 

62.32     .78 

76.0  -0.6 

51.41     .91 

83.6    0.0 

9.61     .13 

54.6     0.4 

23.48     .90 

43.9  +0.3 

17.2 

61.64     .77 

76.1     1.1 

51.19     .99 

83.4  -0.4 

9.47     .14 

54.2    0.3 

23.27     .91 

44.0  -0.1 

27.2 

60.78     .74 

73.7     1.6 

50.97     .91 

82.8    0.8 

9.33     .14 

53.9     0.3 

23.06     M 

43.6    0.6 

Sopt  6.2 

60.05  -.70 

71.8-9.1 

50.76  -.90 

81.7-1.9 

9.19 -.13 

53.7  +0.9 

22.84  -J» 

42.8-1.0 

16.1 

59.38     .63 

69.5    9.5 

60.57     .18 

80.2    1.7 

9.06     .19 

53.5  +0.1 

22.64     .10 

41.6     1.4 

26.1 

58.78     .65 

66.8    9.0 

50.40     .15 

78.3    9.1 

8.94     .10 

53.5     0.0 

22.46     .17 

40.0     1.8 

Oct.    6.1 

58.27     .45 

63.6    3.3 

50.26     .19 

76.0    9.5 

8.86     .07 

53.5  -0.1 

22.31     .13 

38.0    8.8 

16.1 

57.88     .33 

60.2    3.6 

50.16     .07 

73.4     9.8 

8.81  -.03 

53.8    0.3 

22.20    .09 

35.6    9.5 

26.0 

57.60  -.90 

66.5  -3.8 

50.12 -.09 

70.4  -3.1 

8.80  +.09 

54.2  -0.5 

22.13  -.04 

32.9  -8.0 

Nov.  5.0 

57.47  -.06 

52.6    3.0 

.50.13 +.04 

67.2    3.3 

8.84     .06 

54.8     0.7 

22.12  +.01 

29.9    3.1 

15.0 

57.49  +.00 

48.7    3.9 

50.20     .10 

63.8     3.4 

8.93     .11 

55.6     0.9 

22.16     .07 

26.7     3:3 

24.9 

57.65     .94 

44.8     3.8 

50.33     .16 

60.4     3.5 

9.07     .16 

56.7     l.l 

22.26     .13 

2:^.3     3.4 

Dec.   4.9 

57.97     .39 

41.0     3.7 

60.52     .99 

56.8     3.4 

9.26     .91 

58.0     1.3 

22.42    .18 

19.9     3.4 

14.9 

58.44  +.53 

37.4  -3.4 

50.76  +.97 

53.4  -3.3 

9.49  +.95 

59.4  -1.5 

22.63  +.94 

16.5  -3.3 

24.9 

59.03     .65 

34.2     3.0 

51.06     .31 

50.2     3.1 

9.76     .98 

61.0     1.6 

22.89    .98 

13.2     3.1 

34.8 

59.74  +.76 

31.4  -9  5 

51.39 +.34 

47.2  -9.8 

10.06  +.30 

62.7  -1.7 

23.20  +.39 

10.2  -9.9 
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APPARENT  PLACES  FOR  TUE  UPPER  TRANSIT  AT  WASHINGTON. 

y«  Urg»  Minorifl. 

a  Gorons  Borealis. 

a  Serpentla. 

e  Serpentia. 

Meao 
Solar 
Date. 

Bight 
Aaoenaion. 

Declination 
N^orth. 

Bight 
Ascension. 

Declination 
North. 

Bight 
Ascension. 

Declination 
North. 

Bight 
Ascension. 

Declination 
North, 

h     m 

15  20 

+72  12 

h      m 

15  30 

+27*    4 

h      m 

15  88 

+  6*45 

h     m 
15  45 

O           1 

+  4  48 

(Deo.30.9) 

51.68 -»-.M 

66''0  -3.0 

2.58  +.99 

48.'6  -9.9 

s 
52.04  +.97 

66.'5  -9.9 

s 
21.01  +.97 

2l'.6  -9.1 

Jan.  9.8 

52.31     .06 

63.2     9.5 

2.88    .31 

45.7     9.6 

52.32     .99 

64.3     9.1 

21.30     .99 

19.5    9.0 

19.8 

53.01     .73 

60.9     9.0 

3.20     .39 

43.3     9.9 

52.62     .31 

62.2    9.0 

21.60   -.30 

17.4     1.9 

29.8 

53.77     .77 

59.2     1.4 

3.54     .33 

41.3     1.8 

52.94     .31 

60.4     1.7 

21.91     .31 

15.6     1.7 

Feb.  8.8 

54.56     .79 

58.2  H).7 

3.87     .33 

39.7     1.3 

53.25     .31 

58.7    1.4 

22.22     .81 

14.0     1.4 

18.7 

55.35  +.77 

57.8    0.0 

4.20  +.39 

:«.6  -0.8 

53.56 +.30 

57.4  -1.1 

22.53  +.30 

12.7  -1.1 

28.7 

56.11     .73 

58.2  +0.7 

4.52     .31 

38.0  -0.3 

53.86     .90 

56.5    0.8 

22.83     .99 

11.8     0.8 

Mar.  10.7 

56.82     .87 

59.2    1.3 

4.82     .99 

38.0  +0.9 

54.15     .97 

55.9  -0.4 

23.12     .98 

11.1     0.4 

80.7 

57.46     .eo 

60.8     1.8 

5.10     .96 

38.4     0.7 

54.41     .95 

55.7     0.0 

23.38     .96 

10.9  -0.1 

30.6 

58.01     .50 

62.9    9.3 

5.34     .93 

39.3     i.I 

54.65     .93 

55.8  +0.3 

23.63     .93 

10.9  +0.9 

Apr.  9.6 

58.45  +.30 

65.4  +9.7 

5.56  +.90 

40.6  +1.5 

54.86  +.90 

56.3  +0.6 

23.85  +J» 

11.3  +0.5 

19.6 

58.78    .87 

68.2    9.0 

5.74     .17 

42.3     1.8 

55.05    .17 

57.0    0.8 

24.04     .18 

11.9     0.7 

S9.5 

58.98    .15 

71.3    3.1 

5.89     .13 

44.2    9.0 

55.21     .15 

57.9     1.0 

24.21     .15 

12.8    0.0 

May  9.6 

59.07  +.03 

74.4     3.1 

6.00     .10 

46.3     9.1 

65.34     .19 

59.0     1.1 

24.35     .19 

13.7     1.1 

19.5 

59.04  -.00 

77.5     3.0 

6.08    .06 

48.4     9.9 

55.44     .00 

60.2     1.9 

24.46     .09 

14.8    1.1 

29.5 

58.88  -.90 

80.5  +9.9 

6.13  +.03 

50.6  +9.1 

55.52  +.06 

61.5  +1.9 

24.54  +.06 

16.0  +1.9 

June  8.4 

58.62    .31 

83.2    9.6 

6.14     .00 

52.7    9.0 

55.56  +.08 

62.7     1.9 

24.58  +.03 

17.2     1.9 

18.4 

58.26     .40 

85.7     9.3 

6.12 -.04 

54.6     1.9 

55.57     .00 

64.0     1.9 

24.60     .00 

18.3     1.1 

28.4 

57.82    .40 

87.7     1.9 

6.06     .07 

56.4     1.7 

55.65  -.03 

65.1     l.l 

24.59  -.03 

19.4     1.0 

Jaly  8.4 

57.29     .56 

89.4     1.4 

5.98     .10 

57.9     1.4 

55.50     .06 

66.1     1.0 

24.65     .06 

20.4     0.9 

18.3 

56.70  -.61 

90.5  +0.0 

5.86  -.13 

59.2  +1.1 

55.42  -.09 

67.0  +0.8 

24.47  -.09 

21.2  +0.8 

28.3 

56.06     .65 

91.2+0.4 

5.72     .15 

60.1     0.8 

55.32    .11 

67.7     0.6 

24.37     .11 

22.0     0.6 

Aug.  7.3 

55.39     .68 

91.3-0.1 

5.66     .16 

60.7     0.4 

55.20     .13 

68.3     0.4 

24.25     .13 

22.5    0.5 

17.2 

54.70     .60 

91.0    0.6 

5.39     .17 

61.0  +0.1 

55.06     .15 

68.6     0.8 

24.12     .14 

22.9    0.3 

27.2 

54.01     .68 

90.0     1.1 

5.21     .18 

60.8  -0.8 

54.91     .15 

68.8  +0.1 

23.97     .16 

23.1  +0.1 

Sept.  6.2 

53.33  -.66 

88.6  -1.6 

5.03  -.18 

60.4  -0.7 

54.75  -.15 

68.8  -0.1 

23.81  -.16 

23.1  -0.1 

16.2 

52.70     .61 

86.7    9.1 

4.86     .17 

59.5     1.0 

54.61     .14 

68.5    0.3 

23.66     .14 

22.9     0.3 

26.1 

62.11     .55 

84.3    9.6 

4.70     .15 

58.3    1.4 

54.47     .19 

68.0    0.6 

23.53     .19 

22.5    0.5 

Oct.    6.1 

51.59     .47 

81.5    3.0 

4.57     .19 

56.7     1.7 

54.36     .10 

67.3     0.9 

23.41     .10 

21.9    0.7 

16.1 

51.16     .37 

78.4     3.3 

4.47     .08 

54.8    9.1 

54.28     .06 

66.3     1.1 

23.33     .06 

21.0     1.0 

26.1 

50.84  -.87 

74.9  -3.6 

4.42  -.08 

52.6  -9.4 

54.24  -.09 

65.1  -1.3 

23.29  -.09 

19.9  -1.9 

Nov.  5.0 

50.63     .15 

71.2     3.8 

4.41  +.03 

50.0     9.6 

54.25  +.03 

63.6     1.6 

23.28  +.09 

18.5     1.5 

15.0 

50.55  -.09 

67.4     3.9 

4.45     .07 

47.3     9.8 

54.30     .06 

61.9     1.8 

23.33     .07 

17.0     1.7 

25.0 

50.60  +.19 

63.4     3.9 

4.55     .19 

44.3     3.0 

54.40     .13 

60.0     9.0 

23.43     .19 

15.2     1.9 

Dec.   4.9 

50.79     .96 

59.6    3.8 

4.70     .17 

41.3     3.1 

54.55     .17 

57.9    9.1 

23.58     .17 

13.2     9.0 

14.9 

51.12 +-.30 

55.8  -3.6 

4.90  +.99 

38.2  -3.0 

54.75  +.99 

55.7 -9Ji 

23.77  +.91 

11.2-9.1 

24.9 

51.56     .51 

52.4     3.3 

5.14     .96 

35.2    9.9 

54.99     .95 

5:3.5    9.9 

24.00     .95 

9.0     9.9 

34.9 

52.13 +.61 

49.3  -9.8 

5.42  +.30 

32.3  -9.8 

55.26  +.98 

51.2-9.9 

24.27  +.98 

6.9  -9.1 
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^Urts  Minorts. 

eCoronsBorealia. 

6  Soorpii. 

/^iSoorpiL 

Mean 
Solar 
Date. 

Right 

I>eoll2iAtion 

Bight 
.^aoenaion. 

DeoUnatloii 
Korth, 

BJght 
AAoenaion. 

DeoUnation 
South. 

Bight 
Aaoonaloii. 

South, 

1i      m 

15  47 

+78    7 

h     m 
15  53 

+27  11 

h     m 
15  53 

-22  18 

h     m 

15  59 

O           1 

-19  30 

(Dec.30.9) 

53.89+  .70 

34'3  -3.1 

8 

8.65 +.96 

3L8  -9.0 

8 

51.03  +.90 

It 

34.4  -0.0 

3.70  +JW 

19.8  -1.0 

Jan.   9.9 

54.66     ^ 

31.3     9.7 

8.93     .90 

89.0    i.7 

51.34     .31 

35.4     1.0 

4.00     .31 

80.8     1.1 

19.8 

55.57      M 

88.8     9.9 

3.84     .31 

86.4    9.3 

61.66    .33 

36.4     1.1 

4.38    .39 

28.0     1.9 

29.8 

56.59   1.06 

86.9    1.6 

3.56    .33 

84.3     1.0 

58.00     .34 

37.6     1.9 

4.65     .33 

83.8    1.9 

Feb.   8.8 

57.68  1.10 

85.6    0.0 

3.89    .33 

88.6    1.5 

58.34     .34 

38.8     1.9 

4.99     .33 

84.5     \JSk 

18.7 

58.80+1.19 

85.0  -0.8 

4.88  +.39 

81.3  -1.0 

58.68  +.33 

40.1  -1.9 

5.38  +.33 

85.7  -1.9 

88.7 

59.91    1.06 

85.0  +0.4 

4.54     .31 

80.7  -0.4 

53.01     .39 

41.3     1.1 

5.64     .89 

86.8     1.1 

Mar.  10.7 

60.97  1.09 

85.8  - 1.0 

4.85     .90 

80.5  +0.1 

53.38     .30 

48.4     1.1 

5.95     .30 

87.8     1.0 

80.7 

61.95     .98 

87.1     1.6 

5.14     jn 

80.8    0.6 

53.68     .98 

43.4     1.0 

6.85     J» 

88.8    0.0 

30.6 

68.81     .79 

89.0    9.1 

5.40     .95 

21.7    1.0 

53.89     .96 

44.3     0.0 

6.52    .96 

89.6    0.7 

Apr.   9.6 

63.58+  .03 

31.3+9.5 

5.63  +.99 

88.9  +1.4 

54.14  +.94 

45.1  -0.8 

6.77  +.94 

30.8  -0.6 

19.6 

64.08     .46 

34.0    9.8 

5.83     .10 

84.5    1.8 

54.37    .91 

45.8     0.7 

6.99     M 

30.8    0.5 

89.6 

64.46     .39 

37.0     3.0 

6.00     .16 

86.4    9.0 

54.56     .18 

46.4     0.6 

7.19     .18 

31.8    0.4 

May   9.5 

64.65+  .11 

40.1     3.1 

6.14     .19 

88.5    9.1 

54.73     .15 

47.0     0.5 

7.36     .16 

31.5    0.3 

19.5 

64.66-  .00 

4.3.3     3.1 

6.85     .08 

30.7    9.9 

54.87     .19 

47.4     0.4 

7.50     .13 

31.8    0  9 

89.5 

64.49-  .96 

46.3  +3.0 

6.31  +.05 

33.0  +9.9 

54.98  +.00 

47.8  -0.3 

7.61  +.00 

38.0  -0.9 

Juno  8.4 

64.15     .43 

49.8    9.7 

6.35  +.01 

35.8    9.1 

55.05     .06 

48.1     0.3 

7.69     .06 

38.1     O.I 

18.4 

63  64     .58 

51.8    9.4 

6.34  -.09 

37.3    9.0 

55.09  +.09 

48.3     0.9 

7.73  +.09 

38.8  -0.1 

88.4 

68.99     .79 

54.1     9.1 

6.30     .05 

39.8     1.8 

55.09  -.01 

48.5     0.9 

7.74  -.01 

38.3    0.0 

July  8.4 

68.81     .83 

56.0     1.6 

6.83     .09 

40.9    1.5 

55.06     .05 

48.7  -0.1 

7.71     .04 

38.3    0  0 

18.3 

61.38-  .03 

57.4  +1.9 

6.13 -.19 

48.3  +1.9 

55.00  -.08 

48  7     0.0 

7.66  -.06 

33.8  +0.1 

88.3 

60.34   1.01 

58.4     0.7 

6.00     .14 

43.4     0.9 

54.90     .11 

48.7  +0.1 

7.56     .11 

38.2    0.1 

Aug.  7.3 

59.30   1.06 

58.8  +0.9 

5.84     .16 

44.8     0.6 

54.77     .13 

48.6    0.1 

7.44     .13 

38.0    0.9 

17.3 

58.88  1.09 

58.8  -0.3 

5.67     .18 

44.6  +0.3 

54.63     .15 

48.4     0.9 

7.30     .16 

31.8    0.9 

87.8 

57.18  1.09 

58.8    0.8 

5.48     .19 

44.7  -0.1 

54.47     .16 

48.8     0.3 

7.14     .16 

31.6    0.3 

Sept  6.8 

56.03-1.07 

57.1  -1.3 

5.89  -.10 

44.4  -0.5 

54.31  -.16 

47.8  +0.4 

6.98  -.16 

31.3  +0.3 

16.8 

54.97  1.09 

55.5     1.8 

5.10     .18 

43.7    0.9 

54.15     .15 

47.5     0.4 

6.83     .15 

31.0    0.3 

86.1 

53.98     .95 

53.4    9.3 

4.93     .16 

48.6     1.2 

54.00     .13 

47.1     0.4 

6.68     .13 

30.7     0.3 

Oct.    6.1 

53.08     .84 

50.9    9.7 

4.78     .13 

41.8     1.6 

53.88     .10 

46.6     0.4 

6.56     .11 

30.4     0.3 

16.1 

58.89    .79 

48.0    3.1 

4.66     .10 

39.4     1.9 

53.79     .07 

46.8     0.3 

6.47     .07 

30.1     0.9 

86.1 

51.65-  .67 

44.7  -3.4 

4.58  -.06 

37.3  -9.3 

53.75  -.09 

45.9  +0.9 

6.48  -.03 

89.9  +0.1 

Nov.  5.0 

51.16     .40 

41.8    3.6 

4.55  -.01 

34.9     9.6 

53.75  4.03 

45.7  +0.1 

6.41  +.09 

89.9    0.0 

15.0 

50.85     .91 

37.5     3.6 

4.56  +.04 

38.8    2.8 

53.80     .0« 

45.6     0.0 

6.46     .07 

30.0  -0.9 

85.0 

50.74-  .01 

33.7    3.8 

4.63     .10 

89.3    2.9 

53.91      .13 

45.8  -0.9 

6.66     ,13 

30.8    0.4 

Deo.   5.0 

50.88+  .10 

89.8    3.8 

4.76     .15 

86.3     3.0 

54.07     .18 

46.1     0.4 

6.72    .18 

30.7    0.6 

14.9 

51.11+  .38 

86.1  -3.6 

4.93  +.90 

83.8  -3.0 

54.88  +.93 

46.6  -0.6 

6.98  +.99 

31.3  -0.7 

84.9 

51.59     .57 

88.5     3.4 

5.16     .94 

80.8    3.0 

54.54     .27 

47.8     0.8 

7.16     .96 

38.8    0.0 

34.9 

58.86+  .75 

19.3  -3.0 

5.48  +.27 

17.8  -9.8 

54.83  +.31 

48.1  -1.0 

7.45  +.90 

33.1  -1.1 
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Groombridge  8380. 

6  Ophiachi. 

r  HercoliB. 

fj  Draconis. 

Solar 
Date. 

RlKht 
AaoemdoB. 

North. 

Bight 

Deolination 
South. 

Bight 
Aaoenaton. 

1)6oU]iaUoii 
North. 

Bight 
AMension. 

North, 

h     m 

16     5 

+'68     5 

h     m 

16    8 

O          1 

-  3  24 

h     m 
16  16 

+46  34 

h     m 
16  22 

O          i 

+61  45 

(Dcc.30.9) 

58.56  +.40 

39.6  -3.4 

35.91  +.06 

47.3  -1.8 

8 

85.76  +.96 

14J  -3.4 

88.58  +.31 

89.5  -3.5 

Jan.  9.9 

59.00     .48 

36.4     3.0 

36.18     .98 

49.0     1.7 

86.05     .33 

10.9     3.0 

88.87     .38 

86.1     3.9' 

19.8 

59.58     .65 

33.6    9.5 

36.47     .30 

50.8     1.7 

8638     .35 

8.0     9.6 

89.88     .44 

83.8    9.7 

89.8 

60.11     M 

31.4     9.0 

36.78     .31 

58.4     1.6 

86.74     .37 

5.6     9.1 

89.74     .40 

80.7    9.9 

Feb.  8.8 

60.73     .83 

29.7     1.3 

37.09     .31 

53.8     1.4 

87.13     .88 

3.7     1.6 

30.85    .51 

18.8     1.6 

18.8 

61.38 -I-.64 

88.8  -0.6 

37.40  +.31 

56.1  -1.1 

87.58  +.39 

2.4  -1.0 

30.77  +.69 

17.6  -0.9 

28.7 

68.03    .94 

88.5    0.0 

37.71     .30 

56.1     0.9 

87.91      .38 

1.7  -0.3 

31.89     .68 

17.0  -0.9 

Mar.  10.7 

68.66     .61 

88.8  -M).7 

38.00     .98 

569     0.6 

28.88    .37 

1.7  +0.3 

31.81     .50 

17.1  +0.4 

80.7 

63.84     .56 

89.9    1.3 

38.88    .97 

57.4     0.3 

28.64     .34 

2.3     0.9 

38.,30     .47 

17.8     l.l 

30.7 

63.77     .60 

31.5    1.0 

38.54     .96 

57.6  -0.1 

28.97    .31 

3.5     1.4 

38.75     .49 

19.8     1.7 

Apr.  9.6 

64.83  +.49 

33.6  +«.3 

38.78  +.93 

57.6  +0.9 

29.27  +.98 

5.8  +1.9 

33.15  +.37 

81.8  +9.9 

19.6 

64.61     .33 

36.8    9.7 

39.00     .90 

57.3     0.4 

29.53    .94 

7.3     9.3 

33.49     .31 

83.5     9.6 

89.6 

64.90     .94 

39.0    3.0 

39.19     .18 

56.8    0.6 

29.74     .19 

9.8    9.6 

33.76     .94 

86.3    9.9 

May   9.5 

65.09     .14 

48.1     3.1 

39.36    .15 

56.8    0.6 

29.91     .14 

18.6    9.8 

33.97     .17 

89.3     3.1 

19.5 

65.18 +.05 

45.3    3.9 

39.49     .19 

55.5    0.7 

30.03     .10 

15.4     9.0 

34.10     .09 

38.4     3.1 

89.5 

65.18 -.05 

48.4  +3.1 

39.60  +.00 

54.8  +0.8 

30.10  +.05 

18.4  +9.0 

34.15  +.03 

35.5  +3.1 

June  8.5 

65.08    .14 

51.5    9.9 

39.67     .06 

54.0     0.8 

30.18     .00 

81.8    9.8 

34.13 -.09 

:W.6     3.0 

18.4 

64.89     .33 

54  3    9.7 

39.78  +.09 

53.8    0.8 

30.09  -.05 

84.0     9.6 

34.04     .13 

41.6     9.8 

88.4 

64.68    .31 

56.9    9.4 

39.73  -.01 

58.4     0.7 

30.08    .10 

86.5    9.4 

33.87     .90 

44.3     9.5 

July  8.4 

64.27     .30 

59.1     9.0 

39.70     .04 

51.7     0.7 

89.90     .14 

28.7     9.1 

33.64     .96 

46.7     9.9 

18.4 

63.85  -.45 

60.8  +IJS 

39.65  -.07 

51.1  40.6 

89.74  -.18 

30.6  +1.7 

33.35  -.31 

48.7  +1.8 

28.3 

63.37     .50 

68.8     1.1 

39.56     .10 

50.5    0.5 

8<).54     .99 

38.1     1.3 

33.01     .36 

50.3    1.3 

Aug.  7.3 

68.85    .54 

63.0    0.6 

39.45     .19 

50.0    0.4 

89.30     .94 

33.8    0.8 

38.63     .40 

51.4     0.9 

J  7.3 

68.89     .67 

63.4  +0.1 

39.38     .14 

49.7     0.3 

89.05     .96 

33.8  +0.4 

38.81     .43 

58.0  +0.4 

87.8 

61.71     .58 

63.8  -0.4 

39.17     .15 

49.4     0.9 

88.77     .96 

34.0  -0.1 

31.77     .44 

58.1  -0.1 

Sept.  6.8 

61.13 -.58 

68.5  -I.O 

39.08  -.15 

49.3  +0.1 

88.49  -.98 

33.6  -0.6 

31.38 -.45 

51.7-0.7 

16.8 

60.55     .56 

61.8     1.6 

38.86     .15 

49.3  -0.1 

88.81     .97 

38.8    1.0 

30.87     .44 

50.8    1.9 

86.8 

60.01     .59 

59.5    9.0 

38.78     .13 

49.4     0.9 

87.94     .96 

31.6     1.5 

30.44     .49 

49.4     1.7 

Oct.    6.1 

59.51     .47 

57.3    9.4 

38.59     .11 

49.7    0.4 

87.70     .93 

89.8    9.0 

30.04     .88 

47.5    9.9 

16.1 

59.07     .40 

54.7    9.8 

38.50     .06 

50.8     0.6 

27.49     JO 

87.6     9.4 

89.69     .33 

45.1     9.6 

86.1 

58.71  -.39 

51.6-3.9 

38.44  -.04 

50.8  -0.8 

87.38  -.14 

85.1  -41.8 

89.39  -.96 

48.3  -3.0 

Nov.  5.1 

58.44     .99 

48.3    3JJ 

38.48  +.01 

51.7     1.0 

87.81     .08 

88.1     3.1 

89.16     .18 

39.8    3.3 

15.0 

58.86     .19 

44.7    3.7 

38.45     .06 

58.7     1.1 

87.16  -.09 

18.9    3.3 

89.08     .10 

35.7     3.6 

85.0 

58.80  -.01 

40.9     3.8 

38.53     .11 

54.0     1.3 

87.16 +.04 

15.4     3.5 

88.96  -.01 

38.0     3.8 

Deo.   5.0 

58.85  +.11 

37.0     3.9 

38.66    .15 

55.4     1.5 

27.24     .11 

11.8     3.6 

88.99  +.06 

88.8    3.8 

14.9 

58.48  +.99 

33.1  -3.8 

38.84  +.90 

57.0  -1.6 

27.38  +.17 

8.8  -3.6 

89.18  +.17 

84.3  -8.8 

84.9 

58.70     .33 

89.4     3.6 

39.06     .94 

58.6     1.7 

27.59    .93 

4.6     3.5 

89.33     .96 

20.6     3.6 

34.9 

59.08  +.43 

86.0  -3.3 

39.31  +.97 

60.4  -1.8 

87.85 +J» 

1.8  -3.3 

29.63  +.34 

17.0  -3.4 
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Mmh 

telar 
Date. 

a  See 

{JhUt 

>rpii. 
ires.) 

DeollnatloD 
South. 

P  Heroulis. 

A  Draoonis. 

(Ophioelii. 

Righfc 
Afloenaion. 

•       Rifirht 

Anoenoion. 

Declination 
North, 

Rl^ht 
Ascension. 

Dedlnation 
North. 

Bight 
Ascension. 

tiouih. 

b     m 

16  22 

O           / 

-26  11 

h     m 

16  25 

O          / 

+21  43 

h     m 

16  28 

+68  59 

h      m 

16  81 

-10  20 

(Deo.30.9) 

40.96  ^J» 

18.2  -0.5 

8 

30.02  +JM 

34.0  -9.8 

9.02  +.36 

63 '4  -3.6 

s 
7.16  +.96 

44.9  -1.3 

Jau.  9.9 

41.27     .81 

18.8    0,7 

30.28     JK 

31.3     9.6 

9.42     .46 

60.0     8.9 

7.42    .97 

45.5    1.3 

19.9 

41.59     .33 

19.5    0.8 

30.55     .99 

28.9    9.3 

9.91     .63 

57.0     9.7 

7.71     M 

46.9    1.9 

S9.8 

41.93     .34 

20.4     0.9 

30.85    .31 

26.7     9.0 

10.48     .50 

54.6    9.9 

8.02    .31 

48.2    1.3 

Feb.  8.8 

42.28    .35 

21.3    0.9 

31.17    .39 

24.8     1.6 

11.10     .64 

52.7     1.6 

8.33    .31 

49.6    l.t 

18.8 

42.62  -I-.34 

22.3  -1.0 

31.48  +.39 

23.5  -1.1 

11.76 +.66 

51.4  -0.9 

8.64  +.31 

50.6  -1.0 

88.7 

42.96    .34 

23.2    1.0 

31.80    .31 

22  6     0.7 

12.43     .66 

50.8  -0.9 

8.96    .31 

51.5    0.8 

Mar.  10.7 

43.30     .33 

24.2    0.9 

32.10     .30 

22.2  -0.9 

13.08     .64 

50.9  +0.4 

9.26     .30 

52.3    0.7 

ao.7 

43.62    .31 

25.1     0.9 

32.40     .98 

22.2  +0.8 

13.71     .60 

51.7     1.1 

9.56     .99 

52.9    0.5 

30.7 

43.92     .S3 

25.9    0.8 

32.67     .96 

22.8    0.8 

14.29     .64 

53.1     1.7 

9.83    .97 

53.2    0.3 

Apr.  9.6 

44.20  +.97 

26.7  -0.7 

32.92  +.94 

23.8  +1.9 

14.80  +.47 

55.0  +9.9 

10.09  +.96 

53.4  -0.1 

19.6 

44.45     .94 

27.4     0.7 

33.15     .91 

25.1     1.5 

15.23     .39 

57.4     9.6 

10.33     .93 

53.4  +0.1 

29.6 

44.68     .«B 

28.1     0.6 

33.34     .18 

26.8     1.8 

15.58     .30 

60.2    9.9 

10.55     .90 

53.2    0.9 

May  9.6 

44.89     .19 

28.7    0.6 

33.51     .15 

28.6     1.9 

15.83     .90 

63.2    3.1 

10.74     .18 

52.9    0.3 

19.5 

45.06     .16 

29.3    0.5 

33.65     .19 

30.7     9.0 

15.98 +.09 

66.4     3.9 

10.90     .15 

52.5    0.4 

29.5 

45.20  -I-.19 

29.8  -0.5 

33.76  +.09 

32.8  +«.! 

16.02  -.09 

69.6  +3.1 

11.04 +.19 

52.1  +0.6 

Jane  8.5 

45.:^     .06 

30.3    0.5 

33.82     .06 

34.B    9.0 

15.97     .11 

72.7     3.0 

11.14     .08 

51.6    0.5 

18.4 

45.37     .06 

30.8    0.4 

33.86  +.01 

36.9     1.9 

15.81     .90 

75.7     9.9 

11.20     .06 

51.1     0.6 

28.4 

45.40  -l-.Ol 

31.2    0.4 

33.86  -.09 

38.8     1.8 

15.57     .99 

78.4     9.6 

11.24 +.01 

50.6    0.4 

July  8.4 

45.39  -.03 

31.5     0.3 

33.82     .05 

40.5     1.6 

15.23     .37 

80.8     9.9 

11.23 -.09 

50.2    0.4 

18.4 

45.34  -.07 

31.8-0.9 

33.74  -.09 

42.0  +1.4 

14.82  -.45 

82.9  +1.8 

11.19 -.06 

49.8  +0.4 

28.3 

45.26    -.10 

32.0    0.9 

33.63     .19 

43.3     1.1 

14.34     .51 

84.5     1.4 

11.12     .69 

49.5    0.3 

Aug.  7.3 

45.14     .13 

32.1  -0.1 

33,50     .14 

44.2    0.8 

13.80     .56 

85.6     0.9 

11.02     .19 

49.2    0.3 

17.3 

45.00     .15 

32.1  -fO.l 

33.34     .16 

44.9    0.6 

13.22     .69 

86.3  +0.4 

10.89     .14 

48.9    OJi 

27.3 

44.84     .17 

32.0    0.9 

33.17     .18 

45.2  +0.9 

12.61     .61 

86.4  -0.1 

10.75    .15 

48.7    0.9 

Sept  6.2 

44.66  -.17 

31.8 -^0.3 

32.98  -.19 

45.2  -0.9 

11.99 -.69 

86.1  -0.6 

10.59  -.16 

48.5  +0.1 

16.2 

44.49     .17 

31.5    0.4 

32.80     .16 

44.9    0.6 

11.37     .61 

85.2     1.9 

10.43    .15 

48.4  +0.1 

26.2 

44.33    .10 

31.1     0.4 

32.62    .17 

44.2    0.0 

10.77     .58 

83.8     1.7 

10.28    .14 

48.4    0.0 

Oct.   6.1 

44.18    .13 

30.6    0.5 

32.46    .16 

43.2     1.9 

10.21     .63 

81.8    9.1 

10.14     .19 

48.5  -0.1 

16.1 

44.07     .09 

30.2    0.5 

32.32    .19 

41.8     1.6 

9.70     .47 

79.4     9.6 

10.03    .00 

48.6    OJi 

26.1 

43.99  -.06 

29.7  +0.4 

32.23  -.08 

40.0  -1.9 

9.27  -.40 

76.7  -3.0 

9.95  -.06 

48.9  -0.4 

Nov.  6.1 

43.97     .00 

29.3     0.4 

32.17 -.03 

38.0     9.9 

8.93     .80 

73.5     3.3 

9.92  -.01 

49.4    0.6 

15.0 

43.99  •I-.06 

29.0    0.3 

32.16 +.09 

35.7    9.4 

8.68    .19 

70.0     8.6 

9.93  +.04 

49.9    0.7 

25.0 

44.08    .11 

28.7  +0.1 

32.20     .07 

33.2    9.6 

8.55  -.07 

66.3    3.8 

9.99    .09 

50.7    0.8 

Deo.  5.0 

44.21     .16 

28.7  -0.1 

32.20     .19 

30.5    9.7 

8.54  +.06 

62.5     3.8 

10.11      .14 

51.6    1.0 

15.0 

44.40  +.91 

28.8 -Oil 

32.44  +.17 

27.7  -9.8 

8.64  +.16 

58.6  -3.8 

10.27  +.18 

52.7  -1.1 

24.9 

44.64     .96 

29.1     0.4 

32.63     .91 

24.8    9.8 

8.86     .98 

54.9     3.7 

10.48    .99 

63.9    1.9 

34.9 

44.91  +J» 

29.6  -0.6 

32.86  +.96 

22.0  -9.7 

9.20  +.39 

51.3-3.4 

10.72  +.96 

55.2  -1.3 
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APPARENT  PliACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

aTriangali 

Aoitralii. 

f  HercolU. 

K  Ophioohi. 

e  Vram  Minoris. 

Mean 
Solar 
Date. 

DeoHnatioii 
Korth. 

Bight 
Aaoeoflion. 

DeoUaatioD 
South. 

Bight 
Aaoenalon. 

Blf^ht 
AsoenBion. 

DeoUnatton 
Iforth. 

Bight 

Declination 
Jforth, 

• 

h     m 

16  37 

-68  49 

h     m 

16  39 

O          f 

+89    7 

h     m 

16  52 

O           / 

+  9  32 

h     m 

16  56 

+82  12 

(Deo.30.9) 

2.28 -f.55 

25.7  +1.7 

8 

7.38  +.83 

40.0  -8.8 

28.40  +.81 

38.6  -9.3 

62.48+  .58 

47.6  -3.5 

Jan.  9.9 

2.87    .63 

24.1     1.4 

7.63     J97 

36.8     3.0 

28.63     .94 

36.4    9.9 

6:114     .80 

44.3     8.9 

19.9 

3.54    .eo 

22.9    1.0 

7.92     .30 

33.9     8.7 

28.89     .87 

34.3     9.0 

64.08  1.06 

41.2     9.8 

29.8 

4.26    .74 

22.2    0.5 

8.23     .33 

31.3    8.3 

29.17     .88 

32.3     1.8 

65.27  1.98 

38.6    8.3 

Feb.  8.8 

5.02    .77 

21.8+0.1 

8.57     .35 

29.3     1.8 

29.46    .30 

30.7     1.5 

66.65  1.45 

36.5     1.8 

18.8 

5.80  •I-.78 

21.9-0.3 

8.93  +.35 

27.8  -1J9 

29.76  +.30 

29.3  -1.9 

68.17+1.66 

85.1  -1^ 

28.7 

6.58    .77 

22.4    0.7 

9.28    .35 

26.9  -0.6 

30.06    .30 

28.3     0.8 

69.78  1.69 

34.2  -0.5 

Mar.  10.7 

7.35     .76 

23.2    1.0 

9.63     .34 

26  6     0.0 

30.36    .89 

27.7  -0.4 

71.41    1.61 

34.0  +0.1 

20.7 

8.09    .73 

24.4     1.4 

9.96     .39 

26.8  +0.6 

30.65     .98 

27.5    0.0 

73.00   1.64 

34.5    0.8 

30.7 

8.80    .68 

26.0     1.7 

10.28     .30 

27.7     1.1 

30.93    .97 

27.7  +0.4 

74.50  1.49 

35.6     1.4 

Apr.  9.6 

9.46  +.63 

27.9  -8.0 

10.57  +.97 

29.1  +*1.6 

31.19 +.96 

28.3  +0.7 

75.85+1.95 

37.3  +1.9 

19.6 

10.06    .67 

30.0    SJ9 

10.83     .94 

30.9    8.0 

31.44    jas 

29.2    1.0 

77.00  1.04 

39.4     3.3 

29.6 

10.60     .60 

32.3    8.4 

11.05     .91 

33.1     9.3 

31.65    .91 

30.3     1.9 

77.94     .80 

42.0     9.7 

May  9.5 

11.07    .49 

34.8    9.5 

11.24     .17 

35.6    8.6 

31.85    .18 

31.6    1.4 

78.61     .54 

44.8    9.9 

19.5 

11.45    .34 

37.4     9.6 

11.39    .18 

38.3     8.7 

32.02    .16 

33.1     1.5 

79.01+  .86 

47.8    3.1 

29.5 

11.74  +JM 

40.1  -8.7 

11.50 +.08 

41.1  +8.8 

32.15  +.19 

34.7  +1.6 

79.14-  .08 

51.0+3.1 

Jane  8.5 

11.94     .15 

42.8     8.7 

11.56 +.04 

43.8    8.7 

32.26     .09 

36.4     1.6 

78.97     .80 

54.1     3.0 

18.4 

12.04  +.05 

45.4     8.6 

11.58    .00 

46.5     8.6 

32.33    .05 

38.0     1.5 

78.54     .57 

57.1     9.9 

28.4 

12.04  -.05 

47.9    8.4 

11.55 -.05 

49.0     8.4 

32.:i6  +.09 

39.5    1.4 

77.84     .89 

59.9    9.7 

July  8.4 

11.93     .14 

60.3     8.8 

11.48    .09 

51.3     8.1 

32.36  -.09 

40  9     1.3 

76.89  1.05 

62.5    8.4 

18.4 

11.74  -.84 

52.4  -1.9 

11.37 -.13 

53.3  +1.8 

32.32  -.06 

42.1  +1.9 

75.73-1.88 

64.8  +9.0 

28.3 

11.45     .39 

54.2     1.6 

11.22     .16 

55.0     1.5 

32.25     .09 

43.2    1.0 

74.38  1.43 

66.6     1.6 

Aug.  7.3 

11.09     .39 

5.5.6     1.9 

11.04     .19 

56.3     1.1 

32.14     .19 

44.1     0.8 

72.86  1.58 

68.0     1.9 

17.3 

10.66     .45 

56.6     0.8 

J0.82     .89 

57.2    0.6 

32.02    .1*4 

44.7     0.5 

71.21    1.69 

68.9     0.7 

27.2 

10.18     .49 

57.2  -0.3 

10.59     .84 

57.6  +0.8 

31.86     .16 

45.1     0.3 

69.48  1.76 

69.4  +0.9 

Sept.  6.2 

9.68  -.50 

57.2  +0.8 

10.35  -.85 

57.6  -0.8 

31.70 -.17 

45.3  +0.1 

67.68-1.80 

69.4  -0.3 

16.2 

9.18    .49 

56.8     0.6 

10.10     .84 

57.1     0.7 

31.53     .17 

45.3  -0.9 

65.88  1.79 

68.8     0.8 

26.2 

8.70     .46 

56.0     1.1 

9.66     .83 

56.2    l.l 

31.36     .16 

45.0    0.4 

64.10  1.74 

67.8    1.3 

Oct.    6.1 

8.26     .40 

54.6    1.6 

9.64     .81 

54.9    1.6 

31.20    .14 

44.4    0.7 

62.40  1.66 

66.2     1.8 

16.1 

7.90     .39 

52.9     1.9 

9.45     .18 

53.1     8.0 

31.07     .19 

43.5     1.0 

60.80  1.58 

64.2    8.8 

26.1 

7.62  -.93 

50.9  +9.8 

9.29  -.14 

50.9  -8.4 

30.96  -.08 

42.4  -1.8 

59.36-1.34 

61.8-8.6 

Nov.  5.1 

7.44  -.11 

48.6     8.4 

9.18    .09 

48.4     8.7 

30.90  -.04 

41.1     1,5 

58.12  1.13 

58.9     3.0 

15.0 

7.39  +.01 

46.2    8.6 

9.12 -.03 

45.5    3.0 

30.88    .00 

39.5    1.7 

57.11     .88 

55.8     3.3 

25.0 

7.46     .13 

43.7    8.5 

9.12 +.03 

42.3     3.8 

30.90  +.05 

37.6    1.9 

56.36     .60 

52.4     3.5 

Dec.   5.0 

7.66    .96 

41.3    8.4 

9.17    .09 

39.0     3.4 

30.98    .10 

35.6    8.1 

55.90-  .30 

48.8     3.6 

14  9 

7.99  +.38 

.39.0  +9.9 

9.29  +.14 

35.6  -3.4 

31.10 +.15 

33.5  -8.9 

55.75     .00 

45.1  -3.7 

24.9 

8.43     .49 

36.9     1.9 

9.46    .19 

32.1     3.4 

31.27    .19 

31.2    8.8 

55,91+  .89 

41.5     3.6 

34.9 

8.97  +.69 

35.1  +1.6 

9.68  +.94 

28.8  -3.9 

31.48 +.99 

29.0  -8.8 

56.39+  .69 

38.0  -3.4 
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d  Herculis. 

a^  HerooiiB. 

b  Ophiachi. 

fi  Draconis. 

M6MI 
SolMT 

Date. 

Right 
AtoensioD. 

DMlinafcloo 
yorth. 

Right 
Aaoension. 

Deolinatioii 
North. 

Right 
Ascension. 

DeoliiM 
Soul 

ktion 
k. 

4 

Right 
AsoensioD. 

Oeeliiutlioii 
North. 

h     m 

16  57 

+33  43 

h      m 

17    9 

+  14  80 

h     m 

17  19 

0 

-24 

h      m 

17  27 

+52  22' 

(Deo.30.9) 

S 

32.73  +.90 

28.8  -8.9 

38.47  +J0 

49'.8  -9.4 

s 
40.22  +.99 

27'.'5  -0.8 

55*69 

+.18 

48.V  -3.6 

Jan.   9.9 

32.96     .94 

25.6     3.0 

38.68    .93 

47.4    9.3 

40.46     .96 

27.9 

0.4 

55.89 

.93 

45.1     8.4 

19.9 

33.22    .98 

22.8    9.7 

38.93    .95 

45.1     9.9 

40.74     .90 

28.3 

0.5 

56.15 

.99 

41.8    8.1 

29.8 

33.51     .30 

20.2    9.3 

39.20    .97 

43.0     1.9 

41.03     .31 

28.8 

0.6 

56.47 

.33 

38.9     9.7 

Feb.  8.8 

33.83     .32 

18.1     1.9 

39.48    J» 

41.2     1.6 

41.35     .39 

29.4 

0.5 

56.82 

.37 

36.4     9.9 

18.8 

34.16 +.33 

16.5  -1.3 

39.78  +.30 

39.8  -IS 

41.68  +.33 

29.9  -0.5 

57.21 

+.40 

34.4  -1.6 

28.8 

34.49     .33 

15.5    0.8 

40.08    .30 

38.7    0.8 

42.01      .33 

30.5 

0.5 

57.61 

.41 

33.1     1.0 

Mar.  10.7 

34.82     .33 

15.0  -0.9 

40..38    .30 

38.1  -0.4 

42.35     .33 

31.0 

0.5 

58.03 

.49 

32.4  -0.3 

30.7 

35.14     .38 

ITi.O  +0.4 

40.68     .99 

37.9     0.0 

42.68     .39 

31.4 

0.4 

58.44 

.41 

32.3  +0.3 

30.7 

35.45     .30 

15.7     0.9 

40.97     .98 

38.2  +0.4 

43.00     .31 

31.8 

0.3 

58.85 

.89 

33.0     0.9 

Apr.   9.6 

35.74  +.98 

16.9  +1.4 

41.24 +.96 

38!9  +0.8 

43.31  +.90 

32.1 

-0.3 

59.23  +.36 

34.2  +1.5 

19.6 

36.01     .95 

18.5     1.8 

41.49     .94 

39.9     1.9 

43.60     .98 

32.3 

0.9 

59.58 

.33 

35.9     9.0 

99.6 

36.24     .99 

20.5    9.1 

41.72     .99 

41.2     1.5 

43.88     .96 

32.5 

0.9 

59.89 

.99 

38.2    9.4 

May  9.6 

36.44     .19 

22.8    9.4 

41.93     .19 

42.8     1.7 

44.13     .94 

32.7 

0.9 

60.16 

.94 

40.8    9.7 

19.5 

36.61     .15 

25.3     9.6 

42.11     .17 

44.6     1.8 

44.35     .91 

32.9 

0.9 

60.38 

.19 

43.7     8.0 

29.5 

36.74  +.11 

27.9  +9.6 

42.26  +.14 

46.5  +1.9 

44.55  +.18 

33.1 

-0.9 

60.54 

+•.14 

46.8  +8.9 

Jane  g.5 

36.83     .07 

30.6     9.6 

42.38     .10 

48.4     1.9 

44.71      .14 

33.2 

0.9 

60.65 

.08 

50.0     8.9 

18.5 

36.88  +.09 

.33.2    9.5 

42.46     .06 

50.3     1.8 

44.83     .10 

33.5 

0.9 

60.70 

+.09 

53.1     3.1 

28.4 

36  88  -.09 

35.7     9.4 

42.51  +.09 

52.1     1.7 

44.92     .06 

33.7 

0.9 

60.69 

-.04 

56.2     8.0 

Jnly  8.4 

36.84     .06 

38.0     9.1 

42.51  -.01 

53.8     1.6 

44.96  +.09 

33.9 

0.9 

60.62 

.10 

59.6     9.7 

18.4 

36.76  -.10 

40.0  +1.9 

42.48  -.05 

55.3  +1.4 

44.96  -.09 

34.2 

-0.9 

60.49 

-.15 

61.6  +9.4 

28.3 

36.65     .13 

41.7     1.6 

42.41     .08 

56.6     1.9 

44.91     .06 

34.4 

0.9 

60.30 

.90 

63.9     9.1 

Ang.  7.3 

36.49     .16 

43.1     1.9 

42.31     .11 

57.7     0.9 

44.a3     .10 

34.6 

0.9 

60.07 

.95 

65.8     1.7 

17.3 

:16.3I     .19 

44.2     0.8 

42.18     .14 

58.5    0.7 

44.72     .13 

34.8 

0.1 

59.80 

.99 

67.4     1.8 

27.3 

36.10     .91 

44.8  +0.4 

42.03     .16 

59.1     0.4 

44.57     .15 

34.9  -O.I  1 

59.49 

.39 

68.4     0.8 

Sept  6.2 

35.88  -.29 

45.0    0.0 

41.86 -.17 

59.4  40.1 

44.41  -.17 

35.0 

0.0 

59.16 

-.34 

69.0  +0.8 

16.2 

35.66     .93 

44.8  -0.4 

41.68    .18 

59.4  -0.9 

44.23     .18 

34.9 

+0.1 

58.81 

.35 

69.0  -0.9  i 

26.2 

35.43     .99 

44.2    0.8 

41.50     .17 

59.0     0.5 

44.05     .17 

34.8 

0.1 

58.46 

.34 

68.6     0.7  I 

Oct.    6.2 

35.22     .90 

43.1     1.9 

41.33    .16 

58.4     0.7 

43.89     .16 

34.7 

0.9 

58.12 

.33 

67.6     1.9  ' 

16.1 

35.03     .17 

41.6     1.7 

41.18    .14 

57.6     1.0 

43.74     .13 

34.5 

0.9 

57.81 

.30 

66.2     1.7  i 

26.1 

34.88  -.13 

39.7  -9.1 

41.06 -.11 

56.3  -1.3 

43.63  -.09 

34.3  +0.9 

57.52 

-.96 

64.3  -9.1  ' 

Nov.  5.1 

34.76     .00 

37.4     9.4 

40.98     .06 

54.8    1.6 

43.55  -.06 

34.0 

0.9 

57.29 

.91 

61.9    9.6; 

15.0 

34.70  -.04 

34.9     9.7 

40.93  -.09 

53.1     1.9 

43.52     .00 

33.8 

0.9 

57.11 

.15 

59.1     3.0 

25.0 

34.68  +.01 

32.0     3.0 

40.94  +.03 

51.1     9.1 

43.54  +.05 

33.7 

+0.1 

56.99 

.08 

56.0     3.3 

Doc.  5.0 

34.73     .07 

28.9     3.9 

40.99     .08 

48.8     9.3 

43.62     .10 

33.6 

0.0 

56.94 

-.01 

52.6     3.5  - 

1 

15.0 

34.83  +.19 

25.7  -3.9 

41.10 +.13 

46.5  -9.4 

43.75  +.15 

33.7  -0.1 

56.9G  +.06 

49.0  -3,6  ■ 

24.9 

34.98     .17 

22.4     3.9 

41.25     .17 

44.1     9.4 

43.93     .90 

33.9 

... 

57.05 

.18 

45.3     3.6  \ 

34.9 

35.18 +.99 

19.3  -3.1 

41.44  +JU 

41.6 -«.4 

44.15 +.94 

34.2 -0.3 1 

57.22  +.90 

41.7  -8.5  1 
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APPARENT  PLACES  FOB  THE  UPPER  TRANSIT  AT  WASHINGTON. 

a  Ophiachi. 

u  Draconis. 

• 
ft  Herealit. 

Y**  Draconit. 

Mmb 

SoUtr 
Date. 

lUght 
Asoension. 

Declination 
North. 

Sight 
AsceiisioD. 

Deolinatioii 
North. 

Bight 
AscenaioD. 

Declination 
North. 

Right 
Ascension. 

North. 

b     m 

17  29 

+  12°  38' 

h      111 

17  37 

+68  48 

h     m 

17  42 

+27  46 

h      m 

17  43 

+72    11 

Jan.   0.0 

5o!27  +.18 

19 J  -9.3 

8 

31.96  +.17 

22.7  -3.7 

9.34  +.16 

59.5  -3.0 

8 

48.64  +.15 

60!9  -3.7 

9.9 

50.46     .91 

16.8     9.9 

32.18     .97 

19.1     3.5 

9.52     .19 

56.5    9.9 

48.86     .96 

57.2     3.5 

19.9 

50.69     Jti 

14.6     9.1 

32.51     .37 

15.7     3.9 

9.73     .93 

5:}.7     9.7 

49.21     .41 

53.8     3  3 

29.9 

50.95     .96 

12.5     1.9 

32.94     .46 

12.6    9.8 

9.98     .96 

51.2    9.4 

49.67     .59 

50.7     9.9 

Feb.  8.8 

51.22     M 

10.8     1.6 

33.44     .54 

10.0     9.3 

10.26     .96 

49.0     9.0 

50.24     .61 

48.1     9.4 

18.8 

51.51  +M 

9.3  -1.9 

34.02  +.50 

8.0  -1.7 

10.55  +.30 

47.2  -1.5 

50.89  +.68 

46.0  -1.8 

28.8 

51.81     .30 

8.3    0.8 

34.63     .63 

6.6     1.1 

10.86     .31 

45.9     1.0 

51.60     .79 

44.4     1.9 

Mar.  10.8 

52.11     .90 

7.6  -0.4 

35.28     .64 

5.8  -0.4 

11.17     .31 

45.1  -0.6 

52.34     .75 

43.6  -0.5 

20.7 

52.40    .99 

7.4     0.0 

35.92     .64 

5.7  +0.9 

11.48     .31 

44.8    0.0 

53.09     .74 

43.4  +0.1 

30.7 

52.69     .98 

7.6  +0.4 

36.55     .61 

6.3    0.8 

11.79     .30 

45.1  +0.5 

5:^.83     .79 

43.9    0.8 

Apr.  9.7 

52.97  +.37 

8.2  +0.8 

37.15 +.57 

7.5  +1.5 

12.09  +.99 

45.9  +1.0 

54.52  +.67 

45.0  +1.4 

19.7 

53.24     .95 

9.1      1.1 

37.69     ^1 

9.3    9.0 

12.37     .97 

47.2     1.5 

55.16     .60 

46.7     9.0 

29.6 

53.48     .93 

10.4     1.4 

38.17     .44 

11.6     9.5 

12.63     .95 

48.9     1.9 

55.72     .51 

48.9    9.4 

May  9.6 

53.71     .91 

11.9     1.6 

.38.57     .35 

14.2    9.8 

12.87     .99 

50.9    9.9 

56.19     .41 

51.6     9.8 

19.6 

53.91     .18 

13.6     1.8 

38.88     .96 

17.2    3.1 

13.08     .19 

53.2    9.4 

56.55     .30 

54.5    3.0 

29.5 

54.08  +.15 

15.4  +1.9 

39.09  +.16 

20.4  4«.9 

13.25  +.16 

55.6  +9.5 

56.80  +.19 

57.6  +3.9 

Juue  8.5 

54.22     .19 

17.3     1.9 

39.21  +.06 

23.7     3.3 

13.39     .19 

58.1     9.5 

56.93  +.07 

60.9    3.3 

18.5 

54.32     .08 

.  19.2     1.8 

39.22  -.04 

27.0     3.9 

13.49     .08 

60.6    9.5 

56.94  -.06 

64.2    3.9 

28.5 

54.38  +.04 

21.0     1.7 

39.12     .14 

30.2     3.1 

13.55  +.03 

6.3.1     9.4 

56.82     .18 

67.4     3.1 

July  8.4 

54.41     .00 

22.6     1.6 

38.93     .94 

33.2     9.9 

13.57  -.01 

65.4     9.9 

56.59     .99 

70.4     9.9 

18.4 

54.39  -.03 

24.2  +1.4 

38.64  -.33 

36.0  44.6 

13.54  -.05 

67.6  +9.0 

56.24  -.40 

73.2  +9.6 

28.4 

54.34     .07 

25.5     1.9 

38.27     .49 

38.5     9.3 

13.47     .09 

69.5     1.8 

55.79     .50 

75.7    9.3 

Aug.  7.4 

54.25     .10 

26.6     1.0 

37.81     .49 

40.6     1.8 

13.36     .13 

71.1     1.5 

55.24     .58 

77.8     1.9 

17.3 

54.13     .13 

27.5    0.7 

37.29     .55 

42.2     1.4 

13.22     .16 

72.4     l.l 

54.62     .66 

79.5     1.5 

27.3 

53.99    .15 

28.2    0.5 

36.72     .60 

43.4     0.9 

13.04     .19 

73.4     0.8 

53.92     .73 

80.8     l.O 

Sept.  6.3 

53.82  -.17 

28.5  +0.9 

36.10 -.63 

44.1  +0.4 

12.8^  -.90 

74.0  +0.4 

53.19  -.75 

81.6  +0.5 

16.2 

53.65     .18 

28.6  -0.1 

35.46     .64 

44.3  -0.1 

12.64     .91 

74.1     0.0 

52.42     .77 

81.8    0.0 

26.2 

53.47     .17 

28.4     0.3 

34.81     .64 

4.^.9     0.6 

12.42     .91 

74.0  -0.4 

51.64     .77 

81.6  -0.5 

Oct.    6.2 

53.30    .16 

27.9     0.6 

34.18     .09 

43.0     1.1 

12.21     .90 

73.4    0.8 

50.87     .75 

80.8     1.1 

16.2 

53.14     .14 

27.2     0.9 

33.58     .58 

41.6     1.6 

12.02     .18 

72.4     1.9 

50.13     .71 

794     1.6 

26.1 

53.01  -.11 

26.1  -1.9 

33.02  -.58 

39.8  -9.1 

11.85 -.15 

71.0-1.6 

49.45  -.65 

77.6  -9.1 

Nov.  5.1 

52.91     .08 

24.8     1.5 

32.53     .45 

.37.4     9.6 

11.72     .11 

69.2     1.9 

48.84     .56 

75.3    9.5 

15.1 

52.86  -.03 

23.2     1.7 

32.13     .36 

34.6     3.0 

11.62     .07 

67.1     9.3 

48.32     .46 

72.6     9.0 

25.1 

52.85  +.01 

21.3     1.9 

31.82     .96 

31.4     3.3 

11.57  -.09 

64.7     9.5 

47.92     .34 

69.5     3.9 

Dec.   5.0 

52.88     .00 

19.3    9.1 

31.61     .15 

28.0     3.5 

11.58 +.03 

62.0     9.8 

47.64     .91 

66.1     3.5 

15.0 

52.97  +.11 

17.1  -9.9 

31.52 -.03 

24.3  -3.7 

11.63 +.08 

59.2  -9.9 

47.49  -.08 

62.5  -3.7 

25.0 

53.10     .15 

14.8    9.3 

31.56  +.09 

20.6     3.7 

11.73     .13 

56.2    3.0 

47.48  +.06 

58.7     3.7 

.34.9 

53.27  +.19 

12.5  -9.3 

31.70  +.91 

16.9  -3.6 

11.88  +.17 

53.3  -3.0 

47.61   +.90 

55.0  -3.6 

350 


FIXED  STARS,  1891. 


APPABENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

1 

/  Draconit. 

/<  Sagittarii. 

/I  Sagittarii. 

If  Serpentifl. 

Mean 

1       Solar 

Date. 

Right 
Aaoonslon. 

DeoUnation 

Bight 
Asoensioii. 

I>Mliiiatioii 
Sinah. 

Right 
AMenflion. 

DeoUnatioD 
South, 

Right 
Aaoenaion. 

Ama. 

h     m 

15  54 

+51  29 

h     m 
17  58 

-30  25 

h      m 

18    7 

O            1 

-21     6 

h     m 
18  15 

-  2  55 

Jan.    0.0 

1.92  +.13 

60.'5  -3.6 

45.56  +.90 

3l''l  +0.3 

12.10  +.17 

II 

15.1  -0.3 

• 
37.82  +.15 

38!9  -1.3 

9.9 

2.08    .19 

57.0     3.5 

45.77     .93 

30.9     0.9 

12.29    .91 

15.4     0.3 

37.99     .18 

40.3     1.4 

19.9 

2.30     .95 

53.6     3.9 

46.03     .97 

30.7  +0.1 

12.52     .94 

15.7     0.3 

38.18    .91 

41.6     1.3 

29.9 

2.58    .30 

50.5     9.9 

46.31     .30 

30.6    0.0 

12.78    .97 

16.0     0.3 

38.41     .94 

42.9     1.9 

Feb.  8.9 

2.90    .34 

47.8     9.4 

46.62     .39 

30.6     0.0 

13.06     .99 

16.4     0.3 

38.66     .96 

44.0     1.0 

18.8 

3.26  +.3? 

45.7  -1.9 

46.95  +.33 

30.7    0.0 

13.36  +.30 

16.7  -0.3 

38.92  +.98 

45.0  -0.8 

28.8 

3.64     .30 

44.1     1.8 

47.29     .34 

30.7  -0.1 

13.67     .31 

16.9     0.9 

39.21     .90 

45.7     0.6 

Mar.  10.8 

4.04     .40 

43.1  -0.6 

47.64     .35 

30.6    0.1 

13.99     .39 

17.1  -0.1 

39.50     M 

46.1  -0.3 

30.8 

4.45    .40 

42.8     0.0 

47.98     .35 

30.9    0.1 

14.31      .39 

17.1     0.0 

39.79    .30 

46.3     0.0 

30.7 

4.8C     .30 

43.2  +0.6 

48.33    .34 

31.0    0.1 

14.63     .39 

17.1  +0.1 

40.09     .99 

46.2  +0.9 

Apr.  9.7 

5.84  +.37 

44.1  +1.9 

48.68  +.33 

31.1  -0.1 

14.95  +.31 

17.0  +0.1 

40.38  +.99 

45.9  +0.5 

19.7 

5.61     .35 

45.6    1.8 

49.01     .39 

31.3    0.1 

15.26     .30 

16.8    0.9 

40.67     .96 

45.2    0.7 

29.6 

5.94     .39 

47.7     9.3 

49.32    .31 

31.4    0.9 

15.56     .99 

16.6     0.9 

40.95     .97 

44.4     0.9 

May  9.6 

6.24     .97 

50.2     9.6 

49.62     M 

31.6    0.9 

15.84     .97 

16.4     0.3 

41.21     .95 

43.4     1.0 

19.6 

6.48    .99 

53.0     9.9 

49.89    .96 

31.9    0.3 

16.10     .95 

16.1     0.9 

41.45     .93 

42.4     1.1 

29.6 

6.68  +.17 

56.0  +3.1 

50.14  +.93 

32.2  -0.4 

16.34  +.99 

15.9  +0.9 

41.66 +.90 

41.2+1.9 

June  8.5 

6.83     .19 

59.2     3.9 

50.35     .19 

32.6    0.4 

16.54     .19 

15.7     0.9 

41.85     .17 

40.0     1.9 

18.5 

6.92  -F.00 

62.4     3.9 

50.52     .15 

33.0    0.5 

16.71      .1^ 

15.5  +0.1 

42.01     .14 

38.8     1.9 

28.5 

6.94     .00 

65.5     3.1 

50.65     .10 

a3.5    0.5 

16.83     .11 

15.5    0.0 

42.13     .10 

37.6     1.1 

July  8.4 

6.91  -.00 

68.6    9.9 

50.73     .06 

34.1     0.6 

16.92     .06 

15.5    0.0 

42.21     .06 

36.6     1.0 

18.4 

6.82  -.19 

71.4  44.7 

50.77  +.01 

34.7  -0.6 

16.96  +.09 

15.5  -O.l 

42.25  +.09 

35.7  +0.9 

28.4 

6.67     .17 

73.9    9.4 

50.76  -.03 

35.3     0.6 

16.96  -.09 

15.6     0.1 

42.24  -.09 

34.9    0.7 

Aug.  7.4 

6.47     M 

76.1     9.0 

50.70    .06 

35.8    0.5 

16.91     .06 

15.8    0.9 

42.20     .06 

'34.2     0.6 

17.3 

6.22     .98 

77.9     1.6 

60.60     .19 

36.4     0.5 

16.83     .10 

16.0    0.9 

42.12    .10 

33.7     0.4 

27.3 

5.94     .30 

79.2     l.l 

50.46    .15 

36.8    0.4 

16.71     .13 

16.2     0.9 

42.00     .13 

33.3     0.3 

Sept.  6.3 

5.62  -.33 

80.2  +0.7 

50.30  -.17 

37.1  -0.3 

16.56  -.15 

16.3  -0.9 

41.86  -.15 

33.0  +0.1 

16.3 

5.28     .34 

80.6  +0.9 

50.12    .18 

37.4  -0.9 

16.40     .17 

16.4     0.1 

41.70     .16 

33.0     0.0 

26.2 

4.94     .34 

80.5  -0.3 

49.93     .19 

37.4    0.0 

16.22     .17 

16.6  -0.1 

41.54     .17 

33.0  -O.I 

Oct.    6.2 

4.60     .33 

79.9    0.9 

49.74     .18 

37.4  +0.1 

16.05     .16 

16.6    0.0 

41.37     .16 

33.2    0.3 

16.2 

4.28     .31 

78.8    1.4 

49.57    .16 

37.2    0.9 

15.88    .15 

16.6    0.0 

41.21     .15 

33.6    0.4 

26.1 

3.98  -.98 

77.2  -1.8 

49.42  -.13 

36.9  +0.3 

15.74  -.19 

16.6    0.0 

41.07 -.19 

34.0  -0.6 

Nov.  5.1 

3.72     .93 

75.1     9.3 

49.31     .09 

36.5     0.4 

15.64     .06 

16.6    0.0 

40.96     .09 

34.7    0.7 

15.1 

3.52     .18 

72.6    9.7 

49.24  -.04 

36.1     0.5 

15.57  -.04 

16.6    0.0 

40.88     .05 

SS..*)     0.9 

25.1 

3.37     .19 

69.7    3.1 

49.23  +.01 

35.6     0.5 

15.55     .00 

16.6    0.0 

40.85  -.01 

36.4     1.0 

Deo.  5.0 

3.29  -.05 

66.5    3.3 

49.26    .06 

35.2    0.4 

15.58  +.05 

16.7  -0.1 

40.86  +.03 

37.5     1.1 

15.0 

3.27  +.09 

63.0  -3.5 

49.36  +.19 

34.7  +0.4 

15.66  +.10 

16.8  -0.9 

40.91  +.08 

38.7  -1.9 

25.0 

3.32     .00 

59.5    8.6 

49.50     .17 

34.4     0.3 

15.78     .15 

17.0    0.9 

41.01     .19 

40.0     1.3 

35.0 

XU  +.15 

55.9  -3.6 

49.69  +.91 

34.1  +0.9 

15.95  +.19 

17.3  -0.3 

41.15 +.16 

41.4  -1.4 
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APPAEBNT  PLACES  FOB  TUB  UPPEK  TRANSIT  AT  WASHINGTON. 

1  AquilaB. 

a  Ljrm. 

a  Octantit. 

/9Lym. 

Meau 
Solar 
Date. 

Kight 
Ancension . 

• 

DMllnation 
South. 

Bight 
Asoension. 

Deolination 
north. 

Bight 
Aacenalon. 

Declination 
South. 

Bight 
Ascension. 

north. 

h      ui 

18  29 

-    8    19 

h     m 

18  33 

+  38°  40 

b 
18 

O            t 

-89  15 

h     m 

18  46 

+33  13 

Jan.   0.0 

14.13  -l-.H 

15"9  -1.0 

a 
12.50  +.09 

52J  -3.9 

ma         8 
41  51.4+4.9 

6M  +3.4 

LOO  +.06 

66^4  -3.0 

10.0 

14.28     .17 

16.9     1.0 

12.61     .13 

48.9     3.9 

4157.3     7.4 

58.1     3.9 

l.li     .19 

63.4    3.0 

IU.9 

14.47     .90 

17.9     0.9 

12.77     .18 

45.8     3.1 

42    6.2  10.4 

55.0     3.0 

1.25     .16 

60.4     9.9 

a9.9 

14.69     .33 

18.8    0.8 

12.98     .99 

42.8     9.8 

42  18.0  13.0 

52.1     9.7 

1.44     .90 

57.6     9.7 

Feb.   B.O 

14.94     .98 

19.6    0.7 

13.22     .96 

40.2    9.4 

42  32.2  15.3 

49.5     9.4 

1.67     .94 

55.1     9.4 

18.9 

15.20  +.88 

20.3  -0.6 

13.50  +.99 

38.0  -9.0 

42  48.4+17.1 

47.3  +9.0 

1.92 +.97 

53.0  -9.0 

28.8 

15.49     .99 

20.8    0.4 

13.80     .31 

36.2    1.6 

43    6.3  18.6 

45.5     1.6 

2.20     .99 

51.2     1.5 

Mar.  10.8 

15.78     .30 

21.1  -0.9 

14,12     .33 

35.1     0.9 

43  25.4   19.6 

44.1     1.1 

2.50     .31 

50.1     0.9 

^20.8 

16.08     .30 

21.2    0.0 

14.46     .34 

34.5  -0.3 

43  45.3  90.1 

43.2    0.6 

2.62     .39 

49.4  -0.3 

30.7 

16.38     .30 

21.0+0.3 

14.80     .34 

34.5  +0.3 

44    5.5  90.9 

42.8  +<l.l 

3.14     .39 

49.4  +0.9 

Apr,   9.7 

16.68  +.30 

20.#  +0.5 

15.14  +.33 

35.1  +0.9 

44  25.7+90.0 

43.0  -0.3 

3.47  +.39 

49.9  +0.8 

197 

16.98     .99 

20.1     0.6 

15.47     .39 

36.2     1.4 

44  45.4   19.3 

43.5     0.8 

3.7»    .81 

50.9    1.3 

29.7 

17.26     .96 

19.4     0.8 

15.78     .30 

37.9     1.9 

45    4.2   18.9 

44.6     1.3 

4.09    .X 

52.4     1.7 

May   9.6 

17.54     .96 

18.5    0.9 

16.08     .98 

40.0     9.9 

45  21.8  16.8 

46.1     1.7 

4.38     .98 

54.4     9.1 

19.6 

17.80     .94 

17.6     1.0 

16.34     .95 

42.4     9.6 

45  37.7   15.0 

48.0    9.1 

4.65     .95 

56.6    9.4 

89.6 

18.03  +.99 

16.6  +1.0 

16.57  +.91 

45.1  +9.8 

45  51.8+19.9 

60.2  -9.4 

4.88  +.99 

59.2  +9.6 

Juue  8.6 

18.24     .19 

15.6     0.9 

16.76     .17 

48.0     9.9 

46    3.5  10.5 

52.8     9.7 

5.09     .18 

62.0    9.8 

18.5 

18.41     .16 

14.7     0.9 

16.91     .19 

51.0     3.0 

46  12.7     7.9 

55.6     9.9 

5.25     .14 

64.8    9.9 

28.5 

18.55     .19 

13.8    0.8 

17.01      .07 

54.0     9.9 

46  19.2    5.0 

58.6    3.0 

5.37     .09 

67.7    9.8 

July  8.5 

18.64     .06 

13.0     0.7 

17.06  +.09 

57.0     9.8 

46  22.7+  9.0 

61.7     3.1 

5.44  +.05 

70.5    9.7 

18.4 

18.70  +.03 

12.3  +0.6 

17.06  -.03 

59.8  +9.7 

46  2.3.3-  1.0 

64.8  -3.1 

5.46     .00 

73.2  +9.6 

28.4 

18.71  -.01 

11.8     0.5 

17.01     .07 

62.4     9.5 

46  20.8    4.0 

67.8     3.0 

5.44  -.06 

76.7    9.4 

Ang.  7.4 

18.68     .05 

11.3     0.4 

16.91     .19 

64.7     9.9 

46  15.3     6.8 

70.7    9.7 

5.37     .09 

77.9    9.1 

17.4 

18.61     .09 

11.0     0.3 

16.76     .16 

66.7     1.8 

46    7.2    9.5 

73.3     9.4 

5.25     .13 

79.9     1.8  ' 

27.3 

18.51     .19 

10.8     0.9 

16.58     .90 

68.3     1.4 

45  56.5   11.8 

75.6    9.0 

5.10     .17 

81.5     1.4 

Sept  6.3 

18.37  -.14 

10.6  +0.1 

16.37  -.93 

69.6  +1.0 

45  43.7-13.7 

77.4  -1.5 

4.92  -.90 

82.8  +1.0  1 

16.3 

18.22     .16 

10.6    0.0 

16.13     .95 

70.4     0.6 

45  29.2  15.1 

78.7     1.0 

4.70     .99 

83.6    0.6  ; 

26.3 

18.06     .17 

10.7  -0.1 

15.88     .96 

70.8  +0.1 

45  13.7  15.9 

79.4  -0.5 

4.48     .93 

84.1  +0.9 

Oct.    6.2 

17.89     .16 

10.9     0.9 

15.62     .95 

70.7  -0.8 

44  57.6  16.1 

79.6  ^A 

4.25     .93 

84.1  -0.9! 

16.2 

17.73     .15 

11.1      0.3 

15.37     .94 

70.1     0.8 

44  41.7   15.6 

79.1     0.7 

4.02     .99 

83.7    0.6 

26.2 

17.59  -.13 

11.5-0.4 

15.14  -.99 

69.1  -1.9 

44  26.6-14.4 

78.1  +1.3 

3.81  -.90 

82.8  -1.1 

Nov.  5.1 

17.47     .10 

11.9     0.5 

14.94     .19 

67.6     1.7 

44  13.0   19.7 

76.4     1.9 

3.62     .17 

81.5    1.5 

15.1 

17.39     .06 

12.5     0.6 

14.77     .16 

65.7    9.1 

44    1.4   10.4 

74.3    9.4 

3.46     .14 

79.8     1.9 

25.1 

17.35  -.09 

13.1     0.7 

14.64     .10 

G3.4     9.5 

43  52.3     7.6 

71.7     9.8 

3.34     .09 

77.8    9.9! 

Dec.   5.1 

17.35  +.09 

13.9     0.8 

14.56  -.05 

60.8     9.8 

43  46.2    4.5 

68.8    3.1 

3.27  -.05 

75.3    9.5! 

1 

15.0 

17.40  +.07 

14.8  -0.9 

14.54     .00 

57.9  -3.0 

43  43.2-  1.3 

65.6  +3.2 

3.24     .00 

72.7  -9.8 

25.0 

17.49     .11 

15.7     0.9 

14.57+.05 

54.8     3.1 

43  43.6+  9.1 

62.3     3.3 

3.27  +.05 

69.8    9.9; 

35.0 

17.62 +.15 

16.6  -1.0 

14.65 +.11 

51.6  -3.9 

43  47.4+  5.4 

58.9  +3.4 

3.34  +.10 

66.8  -3.0 
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APPARENT  PLACES  FOE  THE  UPPER  TRANSIT  AT  WASHINGTON. 

a  Sagittarii. 

50  DraconU. 

CAquile. 

d  Sagittarii. 

Mean 
Solar 
Date. 

Eight 
Aaoension. 

Deolinatiou 
South. 

Right 
AfloensioD. 

Deolination 
North. 

Bight 
Asoeiiftion. 

Declination 
North. 

Bight 
Aaoension. 

South. 

Ii      m 

18  48 

-26  25 

h      m 

18  49 

+75  17 

h      m 

19    0 

+  13  41 

h     m 

19  11 

-19*"     8 

Jan.   0.0 

87.71  +.14 

58.8  +0.9 

8 

48.88  -.10 

75.V  -3.5 

s 
21.75 +.08 

61.8  -9.1 

18.98  +.10 

53'8  -0.9 

10.0 

87.86     .18 

58.5    0.9 

48.86  +.07 

78.1      3.5 

81.85     .19 

59.6    9.1 

13.04     .14 

53.4     0.9 

80.0 

88.06     .91 

58.3     0.9 

48.41     .93 

68.6     3.5 

81.99     .16 

57.5    9.0 

13.80     .18 

53.5     0.1 

89.9 

88.89     .94 

58.1     0.9 

48.78     .38 

65.8    8.3 

88.17     .10 

55.6     1.9 

13.40     .91 

53.6  -0.1 

Feb.   8.9 

88.55    .97 

57.9     0.9 

49.18     .59 

68.0     9.9 

88.38     .99 

53.8     1.6 

13.68     .94 

53.7    0.0 

18.9 

88.83 +J» 

57.7  +0.9 

49.77  +.65 

59.3  -9.5 

88.61  +.94 

58.3  -1.3 

13.87  +.96 

63.7  +0.1 

88.8 

89.14     .31 

57.5    0.3 

50.47     .75 

.'>7.1     1.9 

88.86     .96 

51.1     1.0 

14.14     .98 

53.6     0.9 

Mnr.IO.S 

89.45     .39 

57.8     0.3 

51.86     .63 

55.5     1.3 

83.13     .98 

50.3     0.6 

14.43     .30 

63.3     0.3 

80.8 

89.78     .33 

56.9     0.3 

58.10     .86 

54.4  -0.7 

83.48     .99 

49.9  -0.9 

14.74     .31 

63.0    0.4 

30.8 

30.18     .34 

56.6     0.4 

58.98     .87 

54.1     0.0 

8.3.71     .30 

50.0  +0.9 

15.05     .39 

58.6    0.5 

Apr.   9.7 

30.45  +.34 

56.8  +0.4 

53.85  +.86 

54.4  +0.6 

84.01  +.30 

50.4  +0.7 

15.37  +.89 

58.0  +0.6 

19.7 

30.79     .33 

55.8     0.4 

54.70    .89 

55.3     1.9 

84.30     .99 

51.3     1.1 

15.69     .39 

61.3     0.7 

39.7 

31.18     .39 

55.4     0.4 

55.49    .75 

56.9     1.8 

84..'>9     .98 

58.5     1.4 

16.01     .31 

50.6    0.7 

May   9.7 

31.43     .31 

55.0    0.3 

56.19     .66 

58.9    9  9 

84.87    .ar 

54.0     1.7 

16.38     .30 

49.9     0.7 

19.6 

31.73     .99 

54.8    0.3 

56.80     .54 

61.4     9.7 

85.14     .95 

55.8     1.9 

16.61     .99 

49.1     0.7 

89.6 

38.01  +.96 

54.5  +0.9 

57.88  4.49 

64.3  +3.0 

85.38  +.93 

57.8  +9.0 

16.89  +.87 

48.4  +0.7 

Jane  8.6 

38.86     .93 

54.4  +0.1 

57.64     .26 

67.4     3.2 

85..59     .90 

59.9    9.1 

17.15     .94 

47.8    0.6 

18.5 

38.47     .90 

54.4     0.0 

57.85  +.14 

70.7     3.3 

85.78     .17 

68.0    9.1 

17.37     .90 

47.3     0.5 

88.5 

38.65     .15 

54.5  -0.1 

57.98  -.01 

74.1     3.4 

85.98     .13 

64.8    9.1 

17.56     .16 

46.8    0.4 

July  8.5 

38.78     .11 

54.7    0.9 

57.83     .16 

77.4     3.3 

86.03     .06 

66.8    9.0 

17.70     .19 

46.5    0.3 

18.5 

38.86  +.06 

55.0  -0.3 

57.60  -.30 

80  7  +3.9 

86.09  +.04 

68.8  +1.9 

17.80  +.08 

46.3  +0.1 

88.4 

38.90  +.01 

55.4     0.4 

57.83     .44 

83.8    2.9 

86.18    .00 

70.0     1.7 

17.86  +.03 

46.3     0.0 

Aug.  7.4 

38.89  -.03 

55.8    0.5 

56.73     .56 

86.7    9.7 

86.09  -.04 

71.6     1.5 

17.87  -.61 

46.3  -6.1 

17.4 

38.8;?     .07 

56.3    0.5 

56.11      .67 

8<).8    9.4 

86.03     .08 

78.9     1.9 

17.83     .06 

46.6    0.9 

87.4 

.38.73     .11 

56.8     0.5 

55.38    .77 

91.4     9.0 

85.93     .19 

74.0     1.0 

17.75     .09 

46.7    0.9 

Sept.  6.3 

38.60  -.14 

57.8  -0.4 

54.56  -.85 

93.1  +1.5 

86.79  -.15 

74.9  +0.7 

17.64  -.19 

47.0  -0.3 

16.3 

38.44     .17 

57.6    0.3 

53.68    .91 

94.5     1.0 

85.64     .17 

75.5    0.4 

17.50     .15 

47.8     0.3 

86.3 

38.87     .18 

58.0     0.3 

58.74     .94 

95.8  +0.5 

86.46     .18 

75.8  +0.1 

17.34     .16 

47.6     0.3 

Oct.    6.8 

38.09     .18 

58.8    0.9 

51.79     .95 

95.6    CO 

85.88     .18 

75.8  -0.9 

17.17     .17 

47.8    0.3 

16.8 

31.91     .17 

58.3  -0.1 

50.84     .94 

95.3  -0.5 

85.10     .17 

75.5    0.4 

17.00     .16 

48.1     0.9 

86.8 

31.75  -.15 

58.4     0.0 

49.91  -.90 

94.6  -1.0 

84.94  -.16 

74.9  -0.7 

16.84  -.16 

48.3  -0.9 

Nov.  5.8 

31.61     .19 

58.3  +0.1 

49.03     .84 

93.8     1.5 

84.79     .13 

74.0     1.0 

16.71     .W 

48.6    0.9 

15.1 

31.58     .08 

58.8    0.9 

48.83     .75 

91.4    9.0 

84.67     .10 

78.8    1.3 

16.60     .09 

48.7    0.9 

85.1 

31.46 -.03 

58.0    0.9 

47.58     .64 

89.1     9.5 

84.59     .06 

71.4     1.5 

16.53  -.05 

48.8    0.1 

Dec.   5.1 

31.44  +.01 

57.7     0.9 

46.94     .51 

86.4    9.9 

84.55  -.09 

69.7     1.7 

16.50    .00 

49.0    0.1 

15.1 

31.48 +.06 

57.5  +0.9 

46.50  -.36 

83.3  -3.9 

84.55  +.09 

67.8  -1.9 

16.58  +.04 

49.1  -0.1 

85.0 

31.57     .11 

57.8    0.9 

46.88     .90 

79.9    3.4 

84.59     .06 

65.8    9.0 

16.58     .06 

49.3    0.9 

35.0 

31.70  +.15 

57.0  +0.9 

46.09  -.04 

76.4  -3.6 

84.67  +.10 

63.7  -9.1 

16.68  +.19 

49.4  -0.9 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

6  Draconis. 

r  Draconis. 

6  Aquils. 

K  Aquils. 

Mean 
8olar 
Date. 

RiRht 

Asoenaion. 

Deolination 
North, 

Right 
AsoeDdon. 

Deolination 
North. 

Right 
Aaoension. 

Declination 
North. 

Aaoension. 

Declination 
South. 

h     m 

19  12 

o        t 

+67  27 

h     in 

19  17 

+  73     8 

h     m 

19  19 

o         / 

+  2  53 

h     m 
19  30 

O           1 

-  7  16 

Jan.    0.0 

88.14  -.08 

69.6  -3.5 

ft 

34.47  -.16 

69.5  -3.5 

• 
57.86  +.08 

46.8  -1.4 

59.88  +.07 

16.0  -0.8 

10.0 

88.18  -I-.03 

66.0     3.6 

34.37  -.09 

65.9     3.5 

57.95     .11 

45.3     1.5 

59.38    .11 

16.9    0.8 

80.0 

88.80    .13 

68.4     3.5 

34.48  +.19 

68.4    3.5 

58.09    .15 

43.8    1.4 

59.50     .14 

17.7     0.8 

89.9 

88.39    .93 

58.9     3.3 

34.68     .96 

58.9    3.4 

58.85     .18 

48.5     1.3 

69.67     .18 

18.4     0.7 

Feb.  8.9 

88.68    .33 

55.7     3.0 

34.95     .30 

55.6    3.1 

58.45     .91 

41.3     1.1 

59.86     .91 

19.1     0.6 

18.9 

89.06  +.49 

58.8  -9.6 

35.40  +.51 

58.7  -9.7 

58.67  +.93 

40.8  -0.9 

60.08  +.93 

19.5  -0.4 

88.9 

89.51     .49 

50.4     9.1 

35.96     .60 

50.8    9.9 

58.91     .95 

39.5    0.6 

60.38    .95 

19.8  -0.9 

Mar.  10.8 

30.03     .54 

48.6     1.5 

36.61     .68 

48.3     1.6 

59.17    .97 

39.0  -0.3 

60.58    .97 

19.9    0.0 

80.8 

30.59     .58 

47.3    0.9 

37.33     .73 

47.0     1.0 

59.45    .96 

38.9    0.0 

60.86    .98 

19.7  +0.3 

30.8 

31.19     .60 

46.7  -0.9 

38.08     .76 

46.3  -0.3 

59.73     .99 

39.1  +0.3 

61.15     .90 

19.4    0.9 

Apr.   9.7 

31.79  +.00 

46.8  +0.4 

38.86  +.77 

46.8  +0.3 

60.03  +.30 

39.6  +0.7 

61.45  +.30 

18.7  +0.7 

19.7 

38.39    .58 

47.5     1.0 

39.68     .75 

46.8    0.9 

60.33     .30 

40.4     1.0 

61.75     .30 

17.9    0.9 

89.7 

38.96    .W 

48.9     1.6 

40.36    .70 

48.1     1.5 

60.68     .29 

41.5     lil 

68.06     .30 

16.9    1.1 

May  9.7 

33.49     .fiO 

50.8    9.1 

41.03     .64 

49.9    9.0 

60.91     .28 

48.8    1.4 

68.36     .99 

15.8    1.9 

10.6 

33.97     .44 

53.1     9.5 

41.64     .55 

58.8    9.5 

61.19     .97 

44.3     1.6 

68.65     .98 

14.6    1.3 

'<K>.G 

34.37  +.36 

55.9  +2.9 

48.14  +.45 

51.8  +2.8 

61.45  +.25 

45.9  +1.7 

68.98  +.96 

13.3  +1.3 

Juno  8.6 

34.70     .98 

59.0  •  3.9 

48.55     .34 

57.9    3.1 

61.69     .99 

47.6     1.7 

63.17     .94 

18.0     1.3 

18.6 

34.94     .19 

63.3     3.3 

48.83     .99 

61.1     3.3 

61.89     .19 

49.3     1.7 

63.40     .91 

10.8     1.9 

28.5 

35.08  +.09 

65.7     3.4 

48.99  +.09 

64.5    3.4 

68.06     .15 

51.0     1.6 

63.59     .17 

9.6     l.l 

July   8.5 

35.18 -.01 

69.8     3.4 

43.08  -.03 

68.0     3.4 

68.80     .11 

58.6     1.5 

63.74     .13 

8.5     1.0 

18.5 

35.06  -.11 

78.6  +3.3 

48.98  -.16 

71.4  +3.3 

68.89  +.07 

54.0  +1.4 

63.85  +.09 

7.6  +0.9 

•28.4 

34.91     .20 

75.9     3.1 

48.69     .99 

74.7    3.9 

68.34  +.03 

55.4     1.9 

63.98  +.04 

6.8    0.7 

Aug.  7.4 

34.66     .99 

78.9    9.9 

48.34     .41 

77.8    3.0 

68.34  -.09 

56.5    1.0 

63.94     .00 

6.8    0.5 

17.4 

34.38     .37 

81.7     9.6 

41.88     .51 

80.6    9.7 

68.31     .06 

57.5    0.8 

63.98  -.04 

5.7     0.4 

^7.4 

33.91     .44 

84.1     9.9 

41.38     .61 

83.8    9.3 

68.83     .09 

58.8    0.7 

63.85    .08 

5  4     0.3 

Sept  0.3 

33.43  -.51 

86.8  +1.8 

40.66  -.69 

85.3  +1.9 

68.18 -.19 

58.8  +0.5 

63.75  -.11 

5.8  +0.1 

10.3 

38.89     .55 

87.8     1.4 

39.94     .75 

87.0     1.5 

61.99     .14 

59.8    0.3 

63.63     .14 

5.8    0.0 

86.3 

38.38    .58 

88.9     l.O 

39.16     .79 

88.3     1.0 

61.83     .16 

59.3  +0.1 

63.48    .15 

5.8  -0.1 

Oct.    6.3 

31.78    .00 

89.5  +0.4 

38.35     .89 

89.0  +0.5 

61.67     .17 

59.3  -0.1 

63.38    .16 

5.4    0.9 

16.8 

31.18     .60 

89.6  -0.9 

37.58     .89 

89.8    0.0 

61.50     .16 

59.0    0.3 

63.16     .16 

5.6    0.3 

86.8 

30.58  -.58 

89.8  -0.7 

36.71  -.80 

88.9  -0.6 

61.34  -.15 

58.6  -0.5 

63.00  -.15 

6.0  -0.4 

Nov.  5.8 

89.96     .54 

88.1     1.3 

35.93     .75 

88.0     l.l 

61.80     .13 

58.0    0.7 

68.87    .13 

6.5    0.5 

15.1 

89.44     .49 

86.6    1.8 

35.80     .69 

80.6     1.7 

61.09     .10 

57.8    0.9 

68.75    .10 

7.0     0.6 

85.1 

88.98    .49 

84.5    9.3 

34.54     .61 

84.6    9.9 

61.01     .06 

56.8     1.1 

68.67    .07 

7.6     0.7 

Dec.   5.1 

88.60     .34 

88.0     9.7 

33.99     .50 

88.8    9.6 

60.96  -.09 

55.0     1.9 

68.68  -.03 

8.3     0.7 

15.1 

88.30  -.94 

79.0  -3.1 

33.54  -.38 

79.3  -3.0 

60.96  +.09 

53.8  -1.3 

68.68  +.01 

9.0  -0.8 

85.0 

88.11     .14 

75.8     3.3 

33.88     .95 

76.1     3.3 

61.00     .06 

58.4     1.4 

68.65     .05 

9.9     0.8 

35.0 

88.08  -.04 

78.3  -3.5 

33.04  -.11 

78.7  -3.5 

61.07  +.10 

50.9  -1.5 

68.78  +.09 

10.7  -0.8 

22 
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APPARENT  PLACES  FOE  THE  UPPEE  TRANSIT  AT  WASHINGTON. 

Mean 
Solar 
Date. 

yAq 

uilac. 

a  Aquile. 
(Mtair.) 

£  Draconis. 

/3Aq 

uiln. 

Right 
Ascenaion. 

Declination 
North. 

+ 10  20 

Right 
Aflcenaion. 

Declination 
north. 

Right 
ABc^nttion. 

h      111 

19  48 

Doclinallon 
North. 

+  69°  59 

Right 
Aacc  nsioii. 

Decliiiatioi. 
North. 

o 

+  67 

h      m 

19  41 

h      ni 

19  45 

O          1 

+  8  34 

h      ni 

19  49 

Jau.   0.0 

a 
2.42  +.C5 

47.6  -1.8 

B 

25.67  +.04 

45.4  -1.7 

28.:)7  -.20 

25.7  -3.3 

S 

55.31  +.05 

59.'6  -1.5 

10.0 

2.49     .09 

45.7     1.8 

25.74     .08 

43.7     1.7 

28.23  -.08 

22.3    3.4 

55.37     .08 

58.0     1.6 

'40.0 

2.59     .12 

43.1)     1.7 

25.84     .12 

42.0     1.6 

28.20  +.04 

18.8     3.5 

55.47     .12 

56.5     1.5 

30.0 

2.73     .15 

42.2     1.6 

25.98    .15 

40.4     1.5 

28.30     .15 

15.3     3.4 

55.01     .15 

55.0     1.4 

Feb.   8.9 

2.90     .18 

40.0     1.4 

26.15     .18 

38.9     1.3 

28.51     .27 

12.0    3.2 

55.77     .18 

53.7     1.9 

18.9 

3.10  +.21 

39.3  -1.2 

26.35  +.21 

37.7  -1.1 

28.83  +.37 

8.9  -2.9 

55.96  +.20 

52.5-1.0  : 

28.9 

3.32     .24 

38.2    0.9 

26.57     .23 

36.7    0.8 

29.26     .46 

C.2     2.5 

56.18     .23 

51.7     0.7  ! 

Mar.  10.9 

3.57     .26 

37.6    0.5 

26.82     .25 

36.1     0.5 

29.76     .54 

3.9     2.0 

56.42     .25 

51.1  -0.4  ' 

20.8 

3.84     .27 

37.2  -0.2 

27.08     .97 

35.8  -0.1 

30.34     .60 

2.3     1.4 

50.68     .27 

50.9     0.0 

30.8 

4.12     .28 

37.2  +0.2 

27.36     .28 

35.9  +0.3 

30.97     .64 

1.2    0.7 

56.96     .28 

51.0  +0.3 

Apr.  9.8 

4.41  +.29 

37.7  +0.6 

27.65  +.29 

36.4  +0.6 

31.63  +.66 

0.8  -0.1 

57.25  +.29 

51.5  +0.6 

19.7 

4.71     .30 

38.5     1.0 

27.95     .30 

37.2     1.0 

32.29     .66 

1.1  +0.6 

57.55     .30 

52.3     1.0 

29.7 

5.01     .30 

39.7     1.3 

28.25     .30 

38.4     1.3 

32.95     .64 

2.0     1.2 

57.85     .30 

53.4  J. 3 

May   9.7 

5.30     .29 

41.1     1.6 

28.54     .29 

39.8    1.6 

33.58     .60 

3.4     1.7 

58.14     .29 

54.8     1J» 

19.7 

5.59     .28 

42.8     1.8 

28.83     .28 

41.5     1.8 

34.15     .54 

5.5    2.2 

58.43     .28 

56.4     1.7  ! 

29.6 

5.85  +.96 

44.7  +1.9 

29.10  +.26 

43.3  +1.9 

34. (J6  +.47 

7.9  +2  6 

58.71  +.26 

58.1  +1.8 

Jniie  8.6 

6.10     .23 

46.7     2.0 

29.36     .24 

45.3    2.0 

35.09     .38 

10.8     3.0 

58.96     .24 

60.0     1.9 

18.6 

6.32     .20 

48.8    2.1 

29.58     .21 

47.3    2.0 

35.43     .28 

14.0     3.3 

59.19     .21 

61.9     1.9 

28.0 

6.50     .17 

50.9    2.0 

29.77     .17 

49.3    2.0 

35.07     .18 

17.4      3.4 

59.39     .18 

63.8     1.8 

July  8.5 

6.65     .13 

52.9     1.9 

29.92    .13 

51.3     1.9 

35.80  +.07 

20.9     3.5 

59.54     .14 

65.6     1.7 

18.5 

6.76  +.08 

51.8  +1.8 

30.04  +.09 

53.1  +1.8 

35.82  -.05 

24.4  +3.5 

59.(56  +.09 

67.3  +1.6 

28.5 

6.82  +.04 

56.6     1.7 

30.10 +.04 

54.8     1.6 

35.72     .15 

27.9     3.4 

59.73     .05 

68.9     1.5 

Aug.  7.4 

6.81     .00 

58.2     1.5 

30.13     .00 

56.4     1.4 

35.52     .25 

31.2     3.2 

59.76  +.01 

70.3     1.3 

17.4 

6.81  -.05 

59.6     1.3 

30.11   -.04 

57.7     1.2 

35.22     .35 

34.3     3.0 

59.75  -.03 

71.5     1.1 

27.4 

6.74     .09 

60.7     1.0 

30.01     M 

58.8     1.0 

34.83     .44 

37.2     2.7 

59.()9     .07 

72.5     0.9 

Sept.  6.4 

6.64  -.12 

61.6  +0.8 

29.95 -.11 

59.7  +0.8 

34.35  -.51 

39.7  +2.3 

59.60  -.10 

73.3  +0.6 

16.3 

6.51     .14 

62.3    0.5 

29.82     .14 

60.3     0.5 

33.80     .57 

41.8     1.9 

59.-18    .13 

73.8    0.4 

26.3 

6.35     .16 

62.7  +0.3 

29.67     .16 

60.7  +0.3 

33.20     .62 

43.5     1.4 

59.33     .15 

74.1  +0.2 

Oct.    6.3 

6.19     .17 

62.9     0.0 

29.51     .17 

60.9    0.0 

32.54     .66 

44.7     0.9 

69.17    .16 

74.2     0.0  f 

16.3 

6.02     .17 

62.8  -0.2 

29.34     .16 

60.8  -0.2 

31.87     .67 

45.3  +0.4 

59.01     .16 

74.0  -0.2 

26.2 

5.85  -.10 

62.4  -0.5 

29.18  -.15 

60.4  -0.5 

31.20  -.66 

45.5  -0.1 

58.85  -.15 

73.7  -0.5  , 

Nov.  5.2 

5.70     .14 

61.7    0.7 

29.03     .14 

59.8    0.7 

30.54     .64 

45.0     0.7 

58.70     .14 

73.1     0.7  ! 

15.2 

5.57     .11 

60.8     1.0 

28.91     .11 

59.0     0.9 

29.92     .60 

44.0     1.3 

58.57     .11 

72.3     0.9 

25.2 

5.47     .08 

59.7     1.2 

28.81     .08 

57.9     1.1 

29.34     .54 

42.5     1.8 

58.17     .08 

71.3     1.1 

Dec.   5.1 

5.40     .05 

58.4     1.4 

23.74     .05 

50.7     1.3 

28.84     .46 

40.4     2.3 

58.10     .05 

70.1     1.3 

15.1 

5.37  -.01 

56.9  -1.6 

28.71  -.02 

55.2  -1.5 

28.42  -.37 

37.9  -2.7 

58.37  -.01 

68.8  -1.4 

1          25.1 

5.38  +.03 

55.2     1.7 

28.72  +.02 

53.7     1.6 

28.10     .27 

34.9     3.1 

58.38  +.02 

67.4     1.5 

35.0 

5.43  +.07 

53.4  -i.C 

28.76  +.06 

52.1  -1.7 

27.88  -.16 

31.7-3.3 

58.42  +.06 

65.8  -1.6 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

r  AquilsB. 

a*  Capricorni. 

K  Cephei. 

a  Payonis. 

MeaD 
SoUr 
Date. 



-     -      — 



Rlf^ht 
Aaoonsion. 

Deolinafcioii 
Xorth. 

Bight 
Aaoension. 

Declination 
South. 

RiKht 
Ascension. 

DeoUnation 
North. 

Right 
Ascension. 

Declination 
South. 

O           i 

-57     4 

1i      m 

19  58 

+   6  57 

h     m 

20  11 

o        / 

-12  52 

h      III 

20  12 

+77°  22 

h     111 

20  16 

Jan.    0.1 

46.74  +.04 

68'.'6  -1.5 

58.10  +.04 

64.7  -0.4 

• 
27.59  -.48 

6r.'o  -3.0 

s 
58.11  +.09 

74J  +9.1 

10  0 

46.80    .07 

67.0     1.6 

58.16     .06 

65.1    0.4 

27.20     .30 

57.8    3.3 

58.17     .09 

71.9    fi.9 

20.0 

46.89     .11 

65.5     1.5 

58.25    .11 

65.4    0.3 

26.99 -.11 

54.4     3.4 

58.30     .16 

69.6    9.3 

30.0 

47.01     .14 

64.0     1.4 

58.38    .14 

65.7    0.9 

26.97  +.07 

51.0     3.4 

58.49     .99 

67.3    9.4 

Feb.   9.0 

47.17     .17 

62  6     1.9 

58.54     .17 

65.9  -0.1 

27.14     .96 

47.6     3.3 

58.74     .98 

64.9     9.3 

18.9 

47.35  +.80 

61.5-1.0 

58.72  +.93 

65.9    0.0 

27.50  +.44 

44.4  -3.0 

59.06  +.33 

62.6  +9.3 

28.9 

47.56     .99 

60.6    0.7 

58.94     .33 

65.8  +0.9 

28.03     .60 

41.5    2.7 

59.42     .38 

60.4     9.9 

Mar.  10.9 

47.80     .94 

60.0     0.4 

59.18     .95 

65.4     0.4 

28.70     .74 

39.0     9.9 

59.82     .43 

58.3    9.0 

20.8 

48.05     .96 

59.8  -O.I 

59.44     .97 

64.9    0.6 

29.51     .85 

37.0     1.7 

60.26     .46 

56.4     1.8 

ao.8 

48.33     .96 

59.9  +0.3 

59.72     .99 

64.2    0.8 

30.41     .93 

35.6     1.0 

60.74     .49 

54.7     1.6 

Apr.   9.8 

48.61  +.99 

60.4  +0.6 

60.02  +.30 

63.4  +0.9 

31.38  +.98 

34.9  -0.4 

61.24  +.51 

53.2  +1.3 

19.8 

48.91     .30 

61.2     1.0 

60.32     .31 

62.4     1.1 

32.37     .99 

34.7  +0.9 

61.76     .59 

52.0     1.0 

29.7 

49.21     .30 

.62.3     1.3 

60.64     .39 

61.2     1.9 

33.36     .97 

35.2     0.8 

62.28     .53 

51.2    0.7 

May  9.7 

49.51     .99 

63.7     1.5 

60.95     .31 

60.0     1.9 

34.33     .93 

36.3     1.4 

62.82     .59 

50.6  +0.4 

19.7 

49.80    .96 

65.4     1.7 

61.26     .30 

58.8     1.3 

35.22     .85 

38  0     1.9 

63.34     .51 

50.4     0.0 

29.7 

50.08  +.97 

67.2  +1.8 

61.57  +.99 

57.5  +1.« 

36.02  +.74 

40.2  +9.4 

63.84  +.49 

50.6  -0.3 

Juno  8.6 

50.34     .95 

69.1     1.0 

61.85     .97 

56.3     1.9 

36.70     .61 

42.8     9.8 

64.31     .45 

51.1      0.7 

18.6 

50.58     .99 

71.1      9.0 

62.11     .94 

55.1     1.1 

37..25     .4? 

45.8     3.1 

64.74     .41 

51.9    1.0 

28.6 

50.78     .18 

73.0     1.9 

62.34     .91 

54.1     1.0 

37.65     .31 

49.0     3.3 

65.12     .35 

53.0     1.3 

July  8.5 

50.94     .14 

74.9     1.8 

62.53     .17 

53.2     0.8 

37.88  +.15 

52.4     3.4 

65.44     .98 

54.5     1.6 

18.5 

51.07  +.10 

76.7  +1.7 

62.69  +.13 

52.4  +0.7 

37.95  -.09 

56.0  +3.5 

65.69  +.91 

56.2  -1.8 

28.5 

51.15     .06 

78.4     1.5 

62.80    .08 

51.9    0.5 

37.85     .18 

59.5    3.5 

65.86     .14 

58.0     1.9 

Aug.  7.5 

51.18 +.01 

79.9     1.4 

62.86  +.04 

51.5    0.3 

37.68     .35 

62.9    3.4 

65.96  +.06 

60.1     9.0 

17.4 

51.18 -.03 

81.2     1.9 

62.88  -.01 

51.2+0.9 

37.15     .50 

66.2    3.9 

65.98  -.03 

62.1     9.0 

27.4 

51.13     .07 

82.2     l.O 

62.85     .05 

l»l.l     0.0 

36.57     .64 

69.3    9.9 

65.92    .09 

64.2    9.0 

Sept.  6.4 

51.04  -.10 

83.1  +0.7 

62.78  -.08 

CI. 2  -0.1 

35.86  -.77 

72.2  +9.6 

65.79  -.16 

66.1  -1.9 

16.4 

50.92     J3 

83.1     0.5 

62.68     .11 

dl.4     0.9 

35.03     .88 

74.6     9.3 

65.59    .91 

67.9     1.6 

26.3 

50.78     .15 

84.1  +0.3 

62.55     .14 

51.6    0.3 

34.10     .97 

76.7     1.9 

65.3»     .96 

69.4     1.3 

Oct.    6.3 

50.62     .16 

84.2    0.0 

62.40     .15 

51.9    0.3 

33.10   1.03 

78.4     1.4 

65.06     .99 

70.6    1.0 

16.3 

50.46     .16 

84.1  -0.9 

62.25     .16 

52.3     0.4 

32.04  1.07 

79.5     0.9 

64.76    .31 

71.4     0.6 

26.2 

50.30  -.15 

81.8  -0.4 

62.09  -.15 

52.7  -0.4 

30.95-1.09 

80.1  +0.3 

64.45  -.30 

71.8-0.9 

Nov.  5.2 

50.15     .14 

83.3     0.7 

61.95     .14 

53.1     0.4 

29.87   1.06 

80.1  -0.9 

64.15     .98 

71.8  +0.9 

15.2 

50.02     .19 

82.5    0.9 

61.82     .19 

53.5    0.4 

28.81    1.09 

79.6    0.8 

63.88    .95 

71.4     0.6 

25.2 

49.92     .09 

81.6     1.1 

61.72     .09 

54.0    0.4 

27.81     .95 

78.5     1.4 

63.64     .90 

70.5     1.0 

Dec.   5.1 

49.84     .06 

80.4     1.9 

61.65     .05 

54.4     0.4 

•26.90     .85 

76.8     1 9 

63.47     .15 

69.3     1.4 

15  1 

49.80  -.09 

79.1  -1.4 

61.61  -.09 

54.8  -0.4 

26.11  -.73 

74.7  -9.4 

6:1.35  -.06 

67.7  +1.7 

25.1 

49.80  +.09 

77.6     1 5 

61.61  +.0i 

55.2     0.4 

25.45     .58 

72.1      9.8 

63.30  -.01 

65.9    9.0 

35.1 

49.83  +.05 

76.1  -1.6 

6!  65  +.05 

55.6  -0.4 

24.95  -.41 

69.1  -3.1 

63.32  +.05 

63.8  +9.9 : 

— 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT 

AT  WASHINGTON. 

y  Cygni. 

TT  Capricorn  i. 

e  Delphini. 

Groombridge  3211. 

Mean 
SoUr 
Date. 

Rifrht 

AsceDsioD. 

Declinatioii 
A'orfA. 

+  39  54 

Kieht 
AHcension. 

Deoliiiation 
South. 

-18  34 

i:i;:ht 
A.scensiou. 

b      m 

20  27 

1      "   ' 
Declination 
North. 

-- 

Declination 
North. 

Rilfhfc 

h      ni 

20  18 

li      m 

20  21 

+  10*"  55 

h     m 

20  30 

+T2     9 

Jan.    O.I 

B 

16.74  -.04 

27.5  -2.7 

8 

2.60  +.04 

16.8  -0.1 

8 

58.21     .00 

54.3  -1.6 

24..32  -.35 

47.7  -3.0 

10.0 

16.72  +.01 

24.7     2.9 

2.65     .07 

16.9    0.0 

58.23  +.04 

62.6    1.7 

24.03     .93 

44.6     3.2' 

20.0 

16.75     .(to 

21.7     3.0 

2,74     .10 

16.8  +0.1 

58.29     .07 

51.0    1.6 

23.86  -.10 

41.3     3.4 

:jo.o 

16.82     .IC 

18.8     2.9 

2.86     .14 

16.7    0.2 

58.38     .11 

49.3    1.5 

23.82  +.03 

37.8     3.4' 

Feb.   9.0 

16.95     .14 

16.0     2.7 

3.02     .17 

16.5     0.3 

58.51     .14 

47.8     1.4 

23.92    .16 

34.4     3.3! 

18.9 

17.11  +.18 

13.4  -2.4 

3.20  +.90 

16.1  +0.4 

58.66  +.17 

46.5  -1.9 

24.14  +.29 

31.2  -3.1 

28.9 

17.32     .23 

II. 1      3.0 

3.42     .23 

15.7     0.5 

58.85     .20 

45.5     0.9 

24.49    .40 

28.2    9.8 

Mar.  10.9 

17.57     .26 

9.3      1.6 

3.66     .25 

15.0     0.7 

59.06     .93 

44.7     0.6 

24.95     .51 

2.5.6     8.3 

20.9 

17.85     .29 

7.9     1.1 

3.92     .27 

14.3     0.8 

59.30     .95 

44.3  -0.9 

25.51     .59 

23.5     1.8 

30.8 

18.16     .32 

7.1  -0.5 

4.20     .29 

13.4     0.9 

59.56     .27 

44.3  +0.9 

26.15     .66 

22  0     1.9 

Apr,   9.8 

18.49  +.:^ 

6.9    0.0 

4.50  +.31 

12.4  +1.0 

59.84  +.28 

44.7  +0.5 

26.84  +.71 

21.0  -0.6 

19.8 

18.83     .35 

7.2  +0.6 

4.82     .32 

11.3     1.1 

60.13     .99 

45.4     0.9 

27.57     .73 

20.8    0.0' 

29.7 

19.18     .35 

8.1     1.1 

5.14     .32 

10.1      1.2 

60.43     .30 

46.6     1.3 

28.30     .73 

21.1  +0.6 

May    9.7 

19.53     .34 

9.5     1.6 

5.47     .32 

8.9     1.2 

60.74     .30 

48.0     1.6 

29.03     .71 

22.1     1.2 

19.7 

19.87     .33 

11.4     2.1 

5.79     .32 

.7.8     1.2 

61.04     .30 

49.7     1.8 

29.72     .66 

23.6     1.8 

2J).7 

20.19  +.31 

13.7  H2.5 

6.11  +.31 

6.6  +1.1 

61.33  +.28 

51.6  +2.0 

30.35  +.60 

25.7  +2.3 

June  8.6 

20.48     .26 

16.4     9.8 

6.40     .99 

5.5     1.0 

61.61     .96 

53.6    9.1 

30.91     .51 

28.2    2.7  •. 

18.6 

20.74     .24 

19.3     3.0 

6.68     .96 

4.6     0.9 

61.86     .94 

55.8    9.2 

31.38     .42 

31.2     3.1 

28.6 

20.96     .19 

22.3     3.1 

6.92     .93 

3.8     0.7 

62.08     .91 

58.0    9.9 

31.75     .31 

34.4     3.3' 

July  8.6 

21.13     .15 

25.5     3.2 

7.13     .19 

3.2    0.5 

62.27     .17 

60.1     9.1 

32.00     .90 

37.8    3.5. 

18.5 

21.25  +.10 

28.7  +3.1 

7.30  +.14 

2.7  +0.3 

62.42  +.13 

62.2  +2.0 

32.14  +.08 

1 
41.4  -13.6 

28.5 

21.32  +.04 

31.8     3.0 

7.42     .10 

2.4  +0.2 

62.52     .08 

64.2     1.9 

32.16  -.04 

45.0     3.6 

Aug.  7.5 

21.34  -.01 

34.8     2.9 

7.50  +.05 

2.4     0.0 

62.58  +.04 

65.9     1.7 

32.05     .16 

48.5     3.5' 

17.4 

21.30     .07 

37.5     2.7 

7.52     .00 

2.4  -o.l 

62.60     .00 

67.5     1.5 

31.83     .98 

51.9     3.3 

27.4 

21.21     .11 

40.1     2.4 

7.50  -.04 

2.6    0.3 

62.57  -.05 

68.9     1.2 

31.49     .39 

55.2     3.1 

Sept.  G.4 

21.08  -.15 

42.3  +2.0 

7.44  -.08 

3.0  -0.4 

62.50  -.08 

70.0  +1.0 

31.00 -.48 

58.2  +9.8 

16.4 

20.91     .19 

44.2     1.7 

7.35     .11 

3.4     0.4 

62.40     .11 

70.9    0.7 

30.53     .56 ' 

60.8    9.5 

26.3 

20.70     .22 

45.7     1.3 

7.22     .13 

3.8    0.5 

62.28     .14 

71.5    0.5 

29.93     .64 

63.1     2.1 

Oct.    6.3 

20.47     .23 

46.8     0.8 

7.08     .15 

4.3     0.5 

62.13     .15 

71.8+0.9 

29.26     .69 

64.9     1.6 

16.3 

20.24     .24 

47.4  +0.4 

6.92     .16 

4.8    0.5 

61.97     .16 

71.9    0.0 

28.55     .79' 

66  2     1.1  1 

26.2 

19.99  -.24 

47.5  -0.1 

6.76  -.15 

5.2  -0.4 

61.81  -.16 

71.8  -0.3 

27.81  -.74 

67.0  +0.5 

Nov.  5.2 

19.75     .23 

47.2     0.6 

6.61     .14 

5.7     0.4 

61.65     .15 

71.4     0.5 

27.07     .73 

67.3     0.0 

15.2 

19.53     .21 

46.4     1.0 

6.48     .12 

6.0     0.3 

61.51     .13 

70.7     0.8 

26.:J5     .71 

67.0  -0.6 

25.2 

19.34     .18 

45.2     1.5 

6.37     .09 

6.3     0.3 

61.39     .11 

69.8     1.0 

25.(i5     .66 

66.1     1.9  1 

Dec.   5.1 

19.17     .15 

43.4     i.g 

6.29     .06 

•      6.G     0.2 

61.30     .08 

68  6     1.2 

25.02     .60 

64.6     1.7 

15.1 

19.04  -.11 

41.4  -'2.'Z 

6.25  -.(h> 

6.7  -0.1 

61.24  -.00 

67.3  -1.4 

24.46  -.52 

62.6  -9.2 

25.1 

18.95     .06 

3r?.9    2.:> 

6.24  +.01 

6.8  -O.I 

61.21  -.01 

05.8     1.5 

23.98     .42 

60.2     9  6! 

35.1 

18.90  -.02 

36.2  -2  8 

6.27  +.0.^. 

6.9     0.0 

61.21  +.02 

04.2  -1.6 

23.02  -.30 

57.3 -3.0 1 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

a  Cygni. 

fi  Aquarii. 

12  Year  Cat.  1879. 

>»  Cygni. 

Mean 
Solar 
Date. 

Declioation 
North. 

Kight 
AscoDHion. 

Dccliuaiion 
Xorth. 

Risfht 
Ascension. 

DecUoatioii 
South. 

Tlight 
Ascenaioii. 

Rigbt 
AscoDMioii. 

Doclinaiioii 
NortJi. 

+40  44 

h      m 

20  37 

+44  53 

li      HI 

20  46 

-  9  23 

h      m 

20  52 

+  80      8 

h      ni 

20  53 

Jan.    0.1 

8 

40.58  -.08 

27^8  -2.7 

8 

44.32  +.01 

40.4  -0.5 

a 
24.72-  .83 

40.5  -2.6 

4/28  -.08 

52.0  -3.5 

10.1 

40.52  -.03 

25.0     2.9 

44.34     .04 

41.0     0.5 

24.00     .61 

37.7     3.0 

4.23  -.03 

49.3    S.7 

20.0 

40.52  +.02 

22.0     3.0 

44.40     .07 

41.4     0.4 

23.49     .39 

34.6     3.2 

4.21  +.01 

46.5    9.8 

30.0 

40.56     .07 

18.9     3.0 

44.49     .10 

41.8    0.3 

23.22-  .15 

31.2     3.3 

4.24     .05 

43.6    2.8 

Feb.   9.0 

40.66     .13 

16.0     2.9 

44.61     .13 

42.1  -0.2 

23.19+  .10 

27.9     3.3 

4.32     .10 

40.8    9.7 

19.0 

40.81  +.17 

13.2  -2.6 

44.76  +.10 

42.2    0.0 

23.41+  .33 

24.6  -3.2 

4.45  +.15 

38.2  -9.5 

28.9 

41.00     .21 

10.7     23 

44.94     .19 

42.1  +0.2 

23.86     .56 

21.4     3.0 

4.62     .19 

35.8    9.9 

Mar.  10.9 

41.24     .96 

8.6     1.9 

45.15     .22 

41.8    0.4 

24.53     .76 

18.7     2.6 

4.83     .33 

33.8    1.8 

20.9 

41.52     .30 

7.0     1.4 

45.38     .24 

41.3    0.6 

25.38     .94 

16.3     2.1 

5.08     .27 

32.2    1.3 

30.8 

41.83     .33 

5.9    0.8 

45.64     .26 

40.6    0.8 

26.40   1.08 

14.4     1.6 

5.37     .30 

31.1     0.8 

Apr.   9.8 

42.17 +.35 

5.4  -0.2 

45.91  +.38 

39.7  +1.0 

27.54+1.17 

13.1  -1.0 

5.68  +.39 

30.6  -0.9 

19:8 

42.53     .37 

5.5  +0.4 

46.21     .30 

38.6     1.2 

28.75  1.23 

12.5  -0,3 

6.02    .34 

30.6  +0.3 

29.8 

42.90     .37 

G.2     0.9 

46.5!     .31 

37.3     1.3 

30.00   1.24 

12.4  +0.3 

6.37     .36 

31.3    0.9 

May   9.7 

43.27     .37 

7.4     1.5 

46.83     .31 

35.9     1.4 

31.24   1.23 

13.0     0.9 

6.73     .36 

32.4     1.4 

19.7 

43.64     .26 

9.1      2.0 

47.14     .31 

34.4     1.5 

32.44   1.15 

14.2     1.4 

7.09     .35 

34.1     1.8 

29.7 

43.99  +.33 

11.3  +2.4 

47.45  +.30 

32.9  +1.5 

33.54+1.05 

15.9  +1.9 

7.43  +.33 

36.2  +2.3 

Jiiue  8.6 

44.31     .30 

13.9     2.7 

47.75     .29 

31.4     1.5 

34.54'  .91 

18.1      2.4 

7.75     .31 

38.6     9.6 

I8.G 

44. GO     .96 

1G.8     3.0 

48.03     .27 

29.9     1.4 

35.38     .75 

20.8    2.8 

8.04     .98 

41.4     9.9 

28.6 

44.84     .22 

19.9     3.2 

48.28     .24 

28.6     1.3 

36.04     .57 

23.8     3.1 

8.30     .24 

44.4     3.1 

July  8.6 

45.01     .17 

23.2     3.3 

48.50     .20 

27.4     1.2 

36.52     .38 

27.0     3.3 

8.51     .19 

47.6     3.2 

18.5 

45.18  +.12 

20.5  +3.3 

48.68  +.16 

26.3  +1.0 

:)6.80+  .17 

30.5  +3.5 

8.68  +.14 

50.8  +3.2 

28.5 

45.27  +.06 

29.8     3.2 

48.82     .11 

25.4     0.8 

36.87-  .03 

34.0     3.6 

8.79     .09 

54.0     3.1 

A.iig.  7.5 

45.30     .00 

33.0     3.1 

48.91     .07 

24.7     0.6 

36.73     .24 

37.6     3.6 

8.85  +.03 

57.1      3.0. 

17.5 

45.28  -.05 

3G.0     29 

48.95  +.02 

24.2     0.4 

36.38     .44 

41.2     3.5 

8.85  -.02 

60.1     2.9 

27.4 

45.20     .10 

38.8     2.7 

48.96  -.02 

23.9     0.2 

35.84     .63 

41.6     3.3 

8.80     .07 

62.8    2.6 

Sept.  6.4 

45.07  -.lii 

41.3  +2.4 

48.92  -.06 

23.7  +0.1 

35,11-  .81 

47.8  +3.1 

8.70  -.12 

65.4  +2.3 

IG.4 

44.89     .19 

4.J.r>     2.0 

48.84     .09 

23.8  -0.1 

34.22     .97 

50.8    2.8 

8.56     .16 

67.5    3.0 

2G.3 

44.68     .22 

45.3     1.6 

48.74     .11 

23.9    0.2 

33.18  1.10 

53.4     2.4 

8.39     .19 

69.4     1.6 

Oct.    6.3 

44.44     .24 

46.7     1.0 

48.6!     .13 

24.2     0.3 

32.01    1.23 

55.6    S.O 

8.18     .21 

70.8     1.9 

16.3 

44.19     .26 

47.7     0.7 

48.47     .14 

24.5     0.4 

30.74   1.30 

57.4     1.5 

7.96     .23 

71.8    0.8 

26.3 

43.92  -.26 

48.1  +0.2 

48.32  -.15 

24.9  -0.4 

29.41-1.35 

58.7  +1.0 

7.72  -.24 

72.4  +0.3 

Nov-  5.2 

43.G6     .23 

48.1  -0.2 

48.17     .14 

25.4     0.5 

28.04   1.37 

59.4  +0.4 

7.49     .23 

72.4  -0.2  j 

15.2 

43.41     .24 

47.G     0.7 

48.04     .12 

25.9     0.5 

26.67  1.36 

59.6  -0.1 

7.26     .22 

72.0    0.7 

25.2 

43.18     .22 

46.5     1.3 

47.93     .10 

26.4     0.5 

25,32  1.31 

59.1     0.7 

7.05     .30 

71.2     1.1 

Oec.    5.2 

42.97     .19 

45,0     1.7 

47.84     .07 

27.0     0.6 

24.05  1.22 

58.1     1.3 

6.86     .17 

69.8     1.5 

15.1 

42.80  -.15 

43.1   -2.1 

47.78  -.04 

27.6  -0.6 

22.89-1.09 

56.6  -1.8 

6.71  -.14 

68.1  -1.9! 

25.1 

42.68     .10 

40.7     2.5 

47.75  -.01 

28.1     0.6 

21.87     .93 

54.5    2.3 

6.58     .10 

65.9    9.3* 

35.1 

42.59  -.06 

3rt.O  -2.8 

47.76  +.0T 

28.6-0  5     21.02-  .74 

51.9-2.8 

6.50  -.06 

63.5  -2.6 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

611  Cygni. 

C  Cygni. 

a  Cephei. 

1  Pegasi. 

Mean 
Solar 
Date. 

[ 

Right 
Ascension. 

Deolinatiou 
North. 

Eight 
Ascension. 

Declination 
North. 

Right 
Ascension. 

Declination 
North. 

+  62      7 

Right 
Ascension. 

DecUnatioii 
North,       1 

h     m 

21     1 

+38  12 

li      ni 

21     8 

+29  46 

}i     ni 

21   15 

h      ni 

21   17 

1 

+  19  20  ' 

Jau.   0.1 

58*43  -.07 

48.9  -9.3 

15.68  -.06 

46.6  -2.2 

s 
55.79  -.25 

30.'2  -2.5 

s 
0.68  -.05 

U'V  -1.7 

10.1 

58.38  -.03 

46.5     2.5 

15.64  -.02 

44.3    9.3 

55.57     .18 

27.5     2.9 

0.65  -.01 

12.9     1.8 

20.0 

58.37  +.01 

43.9    9.6 

15.64  +.01 

42.0     9.4 

55.42     .11 

24.5     3.1 

0.65  +.02 

11.0      1.9 

30.0 

58.40     .06 

41.2    9.6 

15.67     .05 

39.6    9.4 

55.35  -.03 

21.3     3,2 

0.69     .05 

O.t      1.9 

Feb.   9.0 

58.48     .10 

38.6    2.5 

15.74     .09 

37.2     9.3 

55.36  +.05 

18.0     3.2 

0.76     .09 

7.2     1.8 

in.o 

58.61  +.14 

36.2  -2.3 

15.85  +.13 

35.0  -9.1 

55.45  +.13 

14.8  -3.1 

0.86  +.12 

5.5  -1.6 

28.9 

58.77     .18 

34.0    2.0 

15.99     .17 

33.0     1.8 

55.62     ,21 

11.8     2  9 

1.00      .15 

4.1      1.3 

Mar.  10.9 

58.98    .22 

32.1     1.7 

16.18     .90 

31.4     1.4 

55.87     .29 

9.1      2.5 

1.17      .19 

2.9     1.0  ' 

20.9 

59.2:3    .96 

30.6     1.2 

16.40     .23 

30.2     1.0 

56.19     .35 

6.8    2.1 

1.33      .96 

2.1      0.6 

30.9 

59.51     .30 

29.7    0.7 

16.65     .26 

2<).4  -0.5 

56.58     .41 

5.0     1.5 

1.61       .25 

1.7  -0.9 

Apr.   9.8 

59.82  +.39 

29.2  -0.1 

16.93  +.29 

29.1     0.0 

57.02  +.46 

3.7  -0.9 

1.87  +.27 

1.8  +oja, 

19.8 

60.16     .34 

29.4  +0.4 

17.23     .31 

20.3  +0.5 

57.50     .49 

3.1   -0  3 

2.15      .29 

2.2    0.6 

29.8 

60.51     .35 

30.0     0.9 

17.54     .32 

30.0    0.9 

58.00     .51 

3.1   +0  3 

2.45     .30 

3.1     ].i 

May   9.7 

60.87     .36 

31.3     1.4 

17.87     .33 

31.2     1.4 

58.52     .53 

3.7     0.9 

2.76     .31 

4.4     1.5 

19.7 

61.23     .35 

32.9     1.9 

18.20     .33 

32.8     1.8 

59.04     .51 

4.9     1.5 

3.08     .31 

6.0     1  8 

29.7 

61.58  +.34 

35.1  +2.3 

18.52  +.32 

34.8  +2.2 

59.53  4.48 

6.6  +2.0 

3.30  +.30 

7.9  +9.1 

June  8.7 

61.91     .33 

37.6    2.6 

18.83     .30 

37.1     9.4 

60.00     .<:4 

8.0     2.5 

3.70     .99 

10.1      2.3' 

18.6 

62.21     .29 

40.4     2.9 

19.12      .27 

39.7     2.6 

60.42     .39 

11.5     2.9 

3.98     .97 

12.5    9.4' 

28.6 

62.48    .25 

43.4     3.1 

19.38     .24 

42.4     2.8 

60.78     .33 

14.6     3.2 

4.24     .94 

14.9    9.5 

July  8.6 

62.7 1     .21 

40.5     3.2 

19.60     .20 

45.3     2.9 

61.08     .96 

17  8     3.4 

4.47     .91 

17.5    9.5; 

18.6 

62.90  +.16 

49.8  +3.2 

19.78  +.16 

48.2  +2.9 

61.31  +.19 

21.3  +3.5 

4.66  +.17 

20.0  +«.5  1 

28.5 

63.03     .11 

53.0    3.9 

19.92     .11 

51.0     9.8 

61.46     .11 

24.9     3.6 

4.80     .13 

22.4     9.4 

Ang.  7.5 

63.11  +.06 

56.2    3.1 

20.00     .06 

53.8     2.7 

61.52  +.03 

28.5     3.6 

4.91     .08 

24.8    S.9' 

17.5 

63.14     .00 

59.2    2.9 

20.04  +.01 

56.4     2.5 

61.51  -.05 

32.1      3.5 

4.96  +.03 

26.9    2.0] 

27.4 

63.12 -.05 

62.0    9.7 

20.03  -.03 

58.8    2  3 

61.41      .13 

35.5     3.3 

4.98  -.01 

28.9     1.8  ' 

Sept  6.4 

63.05  -.09 

64.5  +9.4 

19.98  -.07 

61.0  +2.0 

61.25 -.90 

38.8  +3.1 

4.94  -.05 

30.6  +1.6 ! 

16.4 

62.94     .13 

66.8    9.1 

19.88     .11 

62.8     1.7 

61.01     .26 

41.7     9  8 

4.88     .09 

32.0     1.3' 

26.4 

62.79     .16 

08.7     1.7 

19.75     .14 

04.4     1.4 

60.71     .32 

44.4     9.4 

4.77     .19 

3:1.2    1.0  1 

Oct.    6.3 

62.61     .19 

70.2     1.3 

19.00     .16 

65.6     1.0 

60.37     .37 

46.6     9.0 

4.64     .14 

34.1     0.7 

16.3 

62.41     .20 

71.3    0.9 

19.42     .18 

66.5     0.6 

59.98     .40 

48.4     1.5 

4.50     .15 

34.7    0.4 

26.3 

62.20  -.21 

72.0  +0.4 

19.24  -.19 

60.9  +0.2 

50.57  -.42 

49.7  +1.0 

4.34  -.16 

34.9  +0.1 

Nov.  5.3 

61.99     .21 

72.2    0.0 

10.05     .18 

67.0  -0.2 

59.14     .43 

50.5  +0.5 

4.18     .16 

34.8  -0.9 

15.2 

61.79     .20 

72.0  -0.4 

18.87     .17 

66.6    0.6 

58.71     .42 

50.7  -0.1 

4.03     .15 

34.5    0.5' 

26.2 

61.60     .18 

71.3    0.9 

18.70     .16 

65.8     1.0 

58.29     .41 

50.3     0.6 

3.89     .13 

33.8    0.8 

Doc.   5.2 

61.43     .15 

70.2     1.3 

18.55     .14 

64.7     1.3 

57.89     .38 

40.4     1.2 

3.76     .11 

:)2.8    1.1 1 

1 

15.1 

61.29  -.12 

68.6  -1.7 

18.43 -.11 

63.2  -1.6 

57.53  -.34 

47.9  -1.7 

3.66  -.09 

1 
31.5  -1.4  j 

25.1 

61.18     .09 

66.7    9.1 

18.34     .08 

61.4     1.9 

57.22     .29 

45.0     2.2 

3.59     .06 

30.0     1.6  \ 

35.1 

61.11  -.05 

64.4  -9.4 

18.28  -.04 

59.3  -2.2 

56.00  -.23 

43.4  -2.7 

3.54  -.03 

28.3  -1.8  : 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

! 
1 

/?  Aquarii. 

/?  Cephei. 

s^Aq 

iiarii. 

e  Pegasi. 

Mean 
Solar 
Date. 

Right 
Ascension. 

DocIinAtion 
North. 

Doclinaiioii 
8mUh. 

Declination 
North. 

RlfiLt 
Ascension. 

Declination 
South. 

Rifflif. 
A-scension. 

Right 
Ascension. 

li     ni 

21  25 

O            1 

-62 

Ii      111 

21  27 

O            / 

+70    4 

h      ni 

21  31 

O            / 

-  8  20 

h     n> 

21  38 

-h  9  22 

Jau.   0.1 

8 

47.26  -.03 

7L0  -0.7 

11.58 -.42 

6l"9  -9.4 

8 

55.00  -.03 

44.0  -0.5 

8 

48.05  -.05 

2<i'.'l  -1.3 

10.1 

47.24     .00 

71.6    0.6 

11.21      .33 

59.4     9.7 

54.99     .00 

44.5    0.5 

48.02  -.09 

24.8    1.3 

20.1 

47.26  +.03 

72.2    0.5 

10.93     .99 

56.4     3.0 

55.00  +.03 

44.9    0.4 

48.01  +.01 

23.5     1.3 

30.0 

47.31     .06 

72,7     0.4 

10.76  -.12 

53.2    3.2 

55.04     .06 

45.2    0.3 

48.03     .04 

22.2    1.9 

Feb.   9.0 

47.39     .09 

73.0    0.3 

10.70     .00 

49.9     3.3 

55.12     .09 

45.4  -0.1 

48.09     .07 

20.9     1.1 

19.0 

47.50  +.19 

73.2  -0.1 

10.75 +.11 

46.6  -3.2 

55.22  +.12 

45.5  +0.1 

48.18  +.10 

19.8  -1.0 

28.9 

47.64     .15 

73.2  +0.1 

10.92     .23 

43.5    3.0 

55.36     .15 

45.3     0.3 

48.30     .13 

18.9    0.7 

Mar.  10.9 

47.81     .18 

73.0    0.3 

11.21      .34 

40.6     9.7 

.55.52     .16 

45.0     0.5 

48.45     .17 

18.3    0.5 

20.9 

48.01     .91 

72.6    0.5 

11.60      .44 

.38.0     2.3 

55.72     .91 

44.4     0.7 

48.63     .90 

18.0  -0.9 

30.9 

48.23     .94 

71.8    0.8 

12.08     .62 

36.0     1.8 

55.94     .24 

43.6     0.9 

48.84     .93 

18.0  +0.9 

Apr.   9.8 

48.48  f.96 

70.9  +1.0 

12.64  +.50 

34.5  -1.9 

1)6.19  +.26 

42.6  +1.1 

49.08  +.95 

18.3  +0.5 

19.8 

48.76     .98 

69.8     1.2 

13.26     .64 

33.5  -0.6 

56.46     .98 

41.3     1.3 

49.35    .98 

19.0    0.9 

29.8 

49.05     .30 

68.4     1.4 

13.91     .66 

33.2    0.0 

56.76     .30 

39.9     1.5 

49.64     .30 

20.1     1.9 

May  9.8 

49.36     .31 

66.9     1.6 

14.59     .67 

33.5  +0.6 

57.06     .31 

38.4     1.6 

49.94     .31 

21.4     1.5 

19.7 

49.67     .31 

65.3     1.7 

15.26     .66 

34.4     1.9 

57.38     .32 

36.7     1.7 

50.25     .31 

23.1     1.7 

29.7 

49.99  +.31 

63.6  +1.7 

15.91  +.63 

36.0  +1.8 

57.70  +.32 

.35.0  +1.7 

50.56  +.31 

24.9  +1.9 

Juno  8.7 

50.30     .30 

61.8     1.7 

16.52     .58 

38.0    2.3 

58.01     .31 

33.3     1.7 

50.87     .30 

27.0    9.1 

1 8.6 

50.59     38 

60.1     1.7 

17.07     .51 

40.5    9.7 

58.31     .29 

31.6     1.6 

51.16     .98 

29.1     9.9 

28.6 

50.86     .96 

58.4     1.6 

17.55     .43 

43.4     3.0 

58.59    .27 

30.0     1.5 

51.43     .96 

31.3    9.9 

July  8  6 

51.11     .93 

56.9     1.5 

17.94     .34 

46.6     3.3 

58.84     .23 

28.6     1.4 

51.68     .9:1 

33.4     9.1 

18.6 

51.32  +.19 

55.5  +1.3 

18.23  +.24 

50.1  +3.5 

59.06  +.20 

27.3  +1.9 

51.89  +.19 

35.6  +9.0 

28.5 

51.49     .15 

54.4     1.1 

18.42     .14 

53.7     3.6 

59.23     .16 

26.2     1.0 

52.06     .15 

37.6     1.9 

Aug.  7.5 

51.62    .10 

53.4     0.9 

18.51  +.03 

57.4     3.7 

59.37     .11 

25.4     0.8 

52.19     .11 

39.5     1.8 

17.5 

51.70     .06 

52.6    0.7 

18.48  -.07 

61.0    3.6 

59.46     .06 

24.7    0.5 

52.28     .06 

41.2     1.6 

27.5 

51.74  +.09 

52.0    0.5 

18.35     .18 

64.6    3.5 

59.50  +.02 

24.2    0.3 

52.32  +.09 

42.6     1.4 

Sept.  6.4 

51.73 -.09 

51.6  +0.3 

18.12  -.27 

68.0  +3.3 

59.51  -.02 

24.0  +0.1 

52.32  -.09 

43.9  +1.1 

16.4 

51.69    .06 

51.4  +0.1 

17.80     .36 

71.2    3.0 

59.47     .06 

23.9    0.0 

52.28    .06 

44.9    0.9 

26.4 

51.61     .09 

51.4  -0.1 

17.40     .44 

74.1     9.7 

59.40     .09 

24.0  -0.9 

52.20     .09 

45.7     0.6 

Oct.    6.3 

51.51     .11 

51.6    0.9 

16.92     .51 

76.6    9.3 

59.30     .11 

24.3     0.3 

52:10     .11 

46.3     0.4 

16.3 

51.38     .13 

51.9     0.3 

16.38     .56 

78.7     1.8 

59.18     .13 

24.6    0.4 

51.98     .13 

46.6  +0,9 

26.3 

51.25 -.14 

52.2  -0.4 

15.80  -.60 

80.3  +1.4 

59.04  -.13 

25.1  -0.5 

51.85 -.14 

46.6    0.0 

Nov.  5.3 

51.11     .13 

52.7    0.5 

15.19     .62 

81.4     0.8 

58.91     .13 

25.6    0.5 

51.71     .14 

46.4  -0.3 

15.2 

50.98     .19 

53.2    0.6 

14.56     .69 

82.0  +0.2 

58.78     .12 

26.1     0.6 

51.57     .13 

46.0    0.5 

25.2 

50.86     .11 

53.8    0.6 

13.95     .61 

81.9  -0.3 

58.66     .11 

26.7     0.6 

51.44     .19 

45.4     0.7 

Dec.   5.2 

50.70     .09 

51.5     0.6 

13,35     .58 

81.2    0.9 

58.55     .09 

27.3     0.6 

51.33     .10 

44.6    0.9 

15.2 

50.68  -.07 

55.1  -0.6 

12.80  -.53 

80.0  -1.5 

58.47  -.07 

27.9  -0.6 

51.23  -.08 

43.7  -1.1 

25.1 

50.62     .04 

55.8    0.6 

12.30     .46 

78.2    2.0 

58.41     .04 

28.4     0.6 

51.16     .06 

42.5    1.9 

35.1 

50.59  -.01 

56.4  -0.6 

11.87 -.38 

75.9  -2.5 

58.38  -.02 

29.0  -0.5 

51.11  -.04 

41.3  -1.3 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

llCephei. 

/zCapr 

icorni. 

79  Draconifl. 

a  Aq 

narii. 

U«M1 

Solar 
Date. 

— - 

Right 
Asoenflion. 

Declination 
Norlh. 

Right 
AfMseujiion. 

Declination 
South. 

Right 
AsoeiiBion. 

Declination 
North. 

Right 
Aflcensioii. 

Declination 
South. 

-  0  50 

1i      m 

21  40 

+70  48 

h      m 

21  47 

O            / 

-14     3 

h     m 
21  51 

+73  id 

h      m 

22     0 

Jan.    0.1 

8 

16.02  -.46 

4l'.'4  -2.8 

19.26  -.04 

C4'.4  -0.3 

8 

26.61  -.56 

79.7  -8.1 

8 

9.30  -.0.1 

65.5     0.8 

lO.I 

15.60     .37 

39.0     3.6 

19.23  -.01 

64.6  -o.l 

26.0*)     .46 

77.4     3.5 

9.25  -.03 

66.3     0.8  1 

20.1 

15.28     .27 

36.2    3.9 

19.23  +.0S 

GI.7     0.0 

25.68     .35 

74.7     3.9 

9.24     .00 

67.0     0.: 

30.0 

15.06     .16 

33.1     3.8 

19.26     .05 

G4.6  +0.1 

25.38     .33 

71.7     3.1 

9.25  +.03 

07.8     0.6 

Feb.   9,0 

14.96  -.04 

29.8     3.3 

19.32     .08 

64.5     0.2 

25.22  -.10 

68.5     3.3 

9.29     .06 

C8.3     o..**  1 

19.0 

14.98  +.06 

26.6  -3.3 

19.42  +.11 

64.1  +0.4 

25.19  +.04 

65.2  -3.2 

9.36  +.09 

6H.8     0.3  ; 

Mnr.   1.0 

15.12     .20 

23.4     3.1 

\9SA     .14 

63.6     0.6 

25.30     .18 

62.0    3.1 

9.46     .It' 

69.0     O.I  ' 

10.9 

15.38     .31 

20.4     3.8 

19.69     .17 

62.8     0.8 

25.56     .31 

59.0    3.9 

9.60     .15 

69.0  +0.1 

20.9 

15.75     .42 

17.8     2.4 

19.88     .30 

61.9     1.0 

25.93     .44 

56.2     3.5 

9.76     .17 

68.8     0.4 

30.9 

16.22     .51 

1.5.6     1.9 

20.10     .23 

60.8     1.3 

26.43     .55 

53.9     2.1 

9.96     .31 

68.3     0  6 

Apr.   9.9 

16.78  +.59 

13.9  -1.4 

20.34  +.36 

.59.5  +1.4 

27.03  +.64 

52.1  -1.6 

10.19  +.24 

67.5  HO.'J 

19.8 

17.40     .65 

12.8     0.8 

20.61     .38 

58.0     1.5 

27.71     .71 

50.9     1.0 

10.44     .97 

66.5     1.9 

29.8 

18.07     .68 

12.4  -O.I 

20.91     .30 

56.5     1.6 

28.45     .75 

,50.2  -0.3 

10.72     .39 

65.2     1.4 

May   9,8 

18.76     .70 

12.5  +0.5 

21.22     .31 

54.8     1.7 

29.22     .78 

50.2  +0.3 

11.01      .30 

63.6     1.6 

19.7 

19.46     .69 

13.3     1.0 

21.54     .:e 

53.1      1.7 

.30.01      .78 

50.7     0.9 

11.32     .31 

62.0     1.8 

29.7 

20.14  +.66 

14.6  41.6 

21.86  +.33 

51.4  41.7 

30.78  +.75 

51.9  +1.4 

11.64 +.31 

60.1    ♦!.» 

June  8.7 

20.79     .63 

16.5    8.1 

2-2.19     .33 

49.7     1.6 

31.51     .70 

53.6     1.9 

11.95     .31 

58.2     1.9 

18.7 

21.38     .56 

18.9    2.6 

22.50     .30 

48.1     1.5 

32.18     .64 

55.9    3.4 

12.26     .30 

56.3     1.9 

28.6 

21.90     .47 

21.7     3.0 

22.79     .88 

46.7     1.3 

32.78     .55 

58.5    3.8 

12.54     .88 

54.4     1.9 

July   8.6 

22.33     .38 

24.8     3.3 

23.06     .25 

45.5     1.1 

33.29     .45 

61.6    3.8 

12.81      .35 

,52.5     1.3 

18.6 

22.66  +.38 

28.2  +3.5 

23.30  +.81 

44.4  +0.9 

33.69  +..34 

64.9  +3.4 

13.04  +.31 

50.8  +1.6 

28.6 

22.90     .18 

31.8     3.6 

23.49     .17 

43.6    0.7 

33.97     .38 

68.4     3.6 

13.24     .17 

49.2     1.4 

Ang.  7.5 

23.02  +.07 

.35.5     3.7 

23.65     .13 

4.3.0    0.5 

34.14  +.10 

72.1     3.7 

13.39     .13 

47.9     1.3 

17.5 

23.04  -.01 

39.2     3.7 

23.76     .08 

42.6  +0.3 

34.18 -.03 

75.8     3.7 

13.50     .09 

46.7     l.o 

27.5 

22.94     .14 

42.8     3.6 

23.82  +.04 

42.5    0.0 

34.10     .14 

79.5     3.6 

13.57     .05 

45.8     0.8 

Sept.  6.4 

22.74  -.35 

46.3  +3.4 

23.84     .00 

42.6  -0.8 

33.90  -.25 

83.1  +3.5 

13.60  +.01 

45.0    4  0.6 

16.4 

22.44     .34 

49.6     3.3 

23.82  -.04 

42.8    0.3 

33.59     .36 

86.6     3.3 

13.58  -.03 

44.5     0.4  > 

26.4 

22.06     .43 

52.7     3.9 

23.76     .07 

43.2    0.4 

33.18     .46 

89.7    3.0 

13.53     .06 

44.2  +H).9 

Oct.    6.4 

21.59     ..'iO 

55.4     8.5 

23.67     .10 

43.7    0.5 

32.68     .54 

92.6    9.7 

13.46     .09 

44.1     0.0  ' 

16.3 

21.06     .56 

57.6     3.0 

23.55     .13 

44.3     0.6 

32.09     .62 

95.0    3.8 

13.35     .11 

44.2  -0.1 

1 

26.3 

20.48  -.60 

59.4  +1.5 

23.43  -.13 

44.9  -0.6 

31.44  -.67 

97.0  +1.7 

13.23  -.13 

1 
44.4  -0.3 

Nov.  5.3 

19.86     .63 

60.8     1.0 

23.29     .13 

45.5     0.6 

30.75     .71 

98.5     1.3 

13.11      .13 

44.8     0.4  ! 

15.3 

19.23     .64 

61.5  +0.5 

23.16     .13 

46.1     0.6 

30.02     .73 

99.5    0.6 

12.98     .13 

45.3     0.5  ; 

25.2 

18.59     .63 

61.6  -O.I 

23.04     .13 

46.7     0.5 

29.29     .73 

99.8  +0.1 

12,86    .11 

45.9     0.6  ' 

Dec.  5.2 

17.96    .61 

61.2     0.7 

22.93     .10 

47.2     0.5 

28.56     .70 

99.6  -0.5 

12.75     .10 

46.5     0.7 

15.2 

17.38  -.56 

60.2  -1.3 

22.84  -.08 

47.7  -0.4 

27.87  -.67 

98.8  -l.i 

12.66  -.06 

47.3  -0.8 

25.1 

16.84     .50 

58.6     1.9 

22.77     .05 

48.0     0.3 

27.23     .60 

97.4     1.7 

12.58     .06 

480     0.8 

35.1 

16.38  -.43 

56.4  -9.4 

22.73  -.03 

48.3  -0.3 

26.66  -.53 

95.4  -3.3 

12.53  -.04 

48.8  -0.8 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

a  Gruia. 

0  Aquarii. 

It  Aquarii. 

fl  Aquarii. 

Declination 

-  0  40 

Right 
Aaoenaion. 

Declination 
SotUh. 

Right 
A9oenalon. 

Declination 
South, 

Right 
Ascension. 

Declination 
North. 

Right 
Ascenaion. 

li      ni 

22     1 

-47°  29 

h     ID 

22  11 

O            1 

-  8  19 

h      ni 

22  19 

+  0  49 

h      ni 

22  29 

Jan.   0.1 

s 
19.37  -.09 

37.7  +1.2 

• 

3.12  -06 

43"6  -0.5 

a 
40.90  -.06 

20J  -0.9 

s 
43.62  -.07 

53.4  -0.8 

10.1 

19.29     .05 

36.3     1.5 

3.07     .03 

44.1     0.4 

40.84     .04 

19.2     0.8 

43.5(5     .05 

54.1     0.7 

20.1 

19.25  -.01 

34.6     1.8 

3.05  -.01 

44.5     0.3 

40.81  -.02 

18.4     0.8 

43.52  -.03 

54.9     0.7 

30.1 

19.20  +.03 

32.7    2.1 

3.06  +.09 

44.7  -0.9 

40.81  +.01 

17.7     0.7 

43.51     .00 

55.5     0.6 

Feb.   9.0 

19.32     .08 

30.5    2.3 

3.09     .05 

44.8     0.0 

40.83    .04 

17.0     0.6 

43.52  +.03 

56.0     0.5 

19.0 

19.42  +.19 

28.2  +9.4 

3.16  +.08 

44.8  +0.1 

40.88  +.07 

16.5  -0.4 

43.56  +.06 

56.4  -0.3 

Uiir.   1.0 

19.56     .17 

25.7    2.5 

3.25     .11 

44.6    0.3 

40.90     .10 

16.2  -0.2 

43.63     .09 

56.6  -0.1 

II.O 

19.75     .21 

23.2    9.6 

3.38     .14 

44.1     0.5 

41.07     .13 

16.1     0.0 

43.74     .12 

56.6  40.1 

liO.9 

19.98    .96 

20.6    9.6 

3.53     .17 

43.4     0.8 

41.22     .16 

10.3  +0.3 

43.87     .15 

56.4     0.4 

30,9 

20.26     .30 

18.0     9.5 

3.73     .90 

42.5     1.0 

41.40     .19 

16.7     0.6 

44.04     .19 

55.8    0.7 

Apr.   9.9 

20.58  +.34 

15.6+9.4 

3.95  +.93 

41.4  +1.9 

41.61  +.29 

17.5+0.9 

44.25  +.29 

55.0  +0.9 

19.8 

20.93     .37 

13.2    9.9 

4.20     .96 

40.1     1.4 

41.85     .95 

18.5     l.I 

44.48     .95 

54.0     1.9 

29.8 

21.32     .40 

tl.l     9.0 

4.47     .96 

38.5     1.6 

42.12     .98 

19.7     1,4 

44.75     .27 

52.6     1.4 

May   9.8 

21.73     .42 

9.2     1.8 

4.77     .30 

36.9     1.7 

42.41     .30 

21.2     1.6 

45.03     .29 

51.1     1.6 

19.8 

22.16    .43 

.   7.5     1.5 

5.08     .31 

35.1     1.8 

42.71     .31 

22.9     1.8 

45.34     .31 

49.4     1.8 

29.7 

22.60  +.44 

6.1   +1.9 

5.40  +  39 

33.2  +1.8 

43.03  +.32 

24.8  +1.9 

45.65  +.32 

47.5  +1.9 

Jiiijo  8.7 

23.03     .43 

5. 1     0.8 

5.72     .39 

31.4     1.8 

43.34     .31 

26.7    9.0 

45.97     .31 

45.6     9.0 

18.7 

23.46     .41 

4.4  +0.4 

6.01     .31 

20.6     1.7 

43.65     .30 

28.7    9.0 

46.28     .30 

43.6     9.0 

28.6 

23.86     .39 

4.1     0.0 

6.34     .99 

27.9     1.6 

43.95     .98 

30.7     1.9 

46.58     .29 

41.6     1.9 

July  8.C 

24.23     .35 

4.3  -0.3 

6.61     .96 

26.3     1.5 

44.22     .26 

3<>.7     1.8 

46.86     .27 

39.7     1.8 

18.6 

24.56  +.30 

4.8  -0.7 

6.86  +.23 

24.9  +1.3 

44.47  +.23 

34.5  +1.7 

47.11  +.24 

37.9  +1.7 

28.6 

24.84     .25 

5.6     1.0 

7.06    .19 

23.7    1.1 

44.68     .19 

36.2     1.6 

47.33     .90 

36.3     1.5 

Aug.  7.5 

25.07     .19 

6.8     1.3 

7.23     .15 

22.7    0.9 

44.85     .15 

37.7     1.4 

47.51     .16 

34.8     1.3 

17.5 

25.23     .13 

8.3     1.6 

7.36     .10 

21.9    0.6 

44.98     .11 

39.0     1.9 

47.66     .12 

33.6     1.1 

27.5 

25.33     .07 

10.0     1.8 

7.44     .06 

21.4     0.4 

45.06     .06 

40.1     1.0 

47.75     .07 

32.6    0.9 

Sept.  6.5 

25.36  +.01 

11.9-1.9 

7.48  +.09 

21.1   +0.9 

4.5.11  +.02 

40.9  +0.7 

47.81  +.03 

31.8+0.7 

16.4 

25.34  -.05 

13.8     1.9 

7.48  -.02 

21.0    0.0 

45.11  -.01 

41.5    0.5 

47.82     .00 

31.3    0.4 

26.4 

25.26     .10 

15.7     1.9 

7.44     .05 

21.1  -0.9 

45.08     .05 

41.9    0.3 

47.80  -.04 

30.9  40.9 

Oct.    6.4 

25.13     .15 

17.6     1.7 

7.38     .08 

21.4    0.3 

45.02     .08 

42.1  +0.1 

47.74     .07 

30.8    0.0 

16.3 

24.96     .18 

19.2     1.5 

7.28     .10 

21.8    0.4 

44.93     .10 

42.2  -0.1 

47.66     .09 

30.8  -0.1 

26.3 

24.76  -.20 

20.6  -1.3 

7.17  -.19 

22.2  -0.5 

44.82  -.11 

42.0  -0.9 

47.56  -.11 

31.1  -0.3 

Nov.  5.3 

24.55     .92 

21.8     1.0 

7.05     .19 

22.8    0.6 

44.71     .12 

41.7     0.4 

47.45     .12 

31.4    0.4 

15.3 

24.33     .91 

22.5    0.6 

6.92     .19 

23.4    0.6 

44.58     .12 

41.3     0.5 

47.33     .19 

31.9    0.5 

25.2 

24.12     .20 

22.9  -0.2 

6.80     .11 

24.0    0.6 

44.46     .12 

40.7     0,6 

47.22     .11 

32.4    0.6 

Dec.   5.2 

23.92    .18 

22.9  +0.9 

6.69     .10 

24.6    0.6 

44.35     .11 

40.0     0.7 

47.10     .10 

33.1     0.7 

15.2 

23.75  -.15 

22.4  +0.6 

6.59  -.09 

25.2  -0.6 

44.25  -.09 

39.3  -0.8 

47.00  -.09 

33.8  -0.7 

25.2 

23.61     .12 

21.6    1.0 

6.52     .07 

25.8    0.5 

44.17     .07 

38.5     0.8 

46.92     .08 

34.5    0.7 

35.1 

23.51  -.08 

20.4  +1.3 

6.46  -.05 

26.3  -0.5 

44.10  -.05 

37.7  -0.8 

46.85  -.06 

35.3  -0.8 
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' 

APPARKNT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

1 

1 

226Cephei(B.) 

CPegasi. 

(Cephei. 

^Aq 

uarii. 

M«an 
Solar 
Date. 

Rigbt 
Aacension. 

Dedinatioii 
North. 

Right 
Aaceusion. 

Decimation 
North. 

Right 
Ascension. 

Doclinatiou 
North. 

Right 
Asoenaion. 

DeclinatioD 
South. 

1.      m 

22  30 

+  75  39 

h      ni 

22  35 

o 

+  10 

15 

li      m 

22  45 

+65  drr 

h      m 

22  46 

O            / 

-  8     9 

Jan.    0.2 

8 

17.84  -.74 

62.6  -1.5 

8 

59.89  -.08 

39.9 

-l.O 

8 

45.39  -.41 

46.6  -1.4 

8 

54.09  -.08 

44'.V  -0.5 

lO.I 

17.14     .65 

60.8    9.0 

59.82     .06 

38.8 

i.i 

45.00     .36 

44.9     1.9 

54.02     .06 

45.2     0.4 

ao.i 

16.54     ..'>4 

58.6    9.4 

59.76     .04 

37.6 

1.2 

44.67     .30 

42.8     9.4 

53.98     .04 

45.6     0.3 

1          30.1 

16.05     .41 

55.9    9.8 

59.74  -.02 

36.5 

1.1 

44.39     .24 

40.2     9.7 

53.95  -.01 

45.8  -0.9  ' 

Feb.    9.0 

15.70     .27 

52.9    3.1 

59.73  +.01 

35.3 

1.0 

44.19     .16 

37.3     9  9 

53.95  +.01 

45.9     0.0  i 

19.0 

15.51  -.11 

49.7  -3.9 

59.76  +.04 

31.3 

-0  9 

44.08  -.07 

34.3  -3.0 

53.97  +.04 

45.8  40.2 

Mar.    1.0 

15.48  +.05 

46.5     3.f 

59.82     .08 

3^5 

0.7 

44.06  +.03 

31.2     3.0 

54.03     .07 

45.5     0.4 

11.0 

15.62     .91 

43.4     3.0 

59.92     .11 

32.8 

0.5 

44.14     .19 

28.2     9.9 

54.12     .10 

45.0     0.6 

20.9 

15.92     .37 

40.4     9.7 

60.05     .15 

32.5 

-0.2 

44.31      .29 

25.4     9.7 

54.24     .14 

44.2     0.8 

30.9 

16.37     .58 

37.8     2.4 

60.21     .18 

32.4 

+0.1 

44.57     .31 

22.9     9.3 

54.40     .17 

43.3     1.1 

Apr.    9.9 

16.96  +.64 

35.6  -3.0 

60.41  +.2Q 

32.7 

+0.4 

44.93  -1.39 

20.8  -1.9 

54.59  +  21 

42  1    41.3 

19.9 

17.66     .75 

33.9     1.5 

60.64     ^ 

33.3 

0.7 

45.35     .46 

19.2     1.4 

54.82     ,24 

40.7     1.5 

29.8 

18.45     .82 

32.7    0.9 

60.90     .97 

34.2 

1.1 

45.84     .51 

18.1      0.8 

55.07     .27 

:W).l      1.7 

May    9.8 

19.31     .88 

32.8  -0.3 

61.19      .29 

35.5 

1.4 

46.39     .55 

17.6  -0.9 

55.:*6     .29 

37.3     1.8 

19.8 

20.21     .90 

32.2  +0.3 

61.49     .31 

37.0 

1.6 

46.96     .58 

17.7  4  0.4 

55.66     .31 

35.5     1.9 

29.7 

21.12  +.89 

32.8  +0.9 

61.81   +.32 

38.8  +1.9 

47.55  +.59 

16.4  +4).9 

55.97  +.:« 

33.5  +9.0 

June  8.7 

22.01     .86 

34.1     1.5 

62.13     .31 

40.8 

9.1 

48.13     .58 

19.6     1.5 

56.29     .39 

31.6     9.0 

18.7 

22.85     .81 

35.8    9.0 

62.44     .30 

42.9 

9.9 

48.70     .55 

2i.4     9.0 

56.62     .31 

29.6     1.9 

28.7 

23.62     .73 

38.1     9.5 

62.74     .99 

45.1 

9.9 

49.23     .51 

2:).6    9.5 

56.92    .30 

27.8     1.8 

July   8.6 

24.31      .63 

40.3    2.9 

63.02     .27 

47.3 

9.9 

49.72     .45 

26.3    2.8 

57.22     .98' 

26.1      1.6 

18.6 

24.89  +.53 

43.8  +3.9 

63.28  +.94 

49.5 

+9.1 

50.14  +.39 

29.3  +3.1 

57.49  +.95 

24.5  +1.4 

28.6 

25.36     .40 

47.2     3.4 

63.50     .90 

51.6 

9.0 

50.50     .33 

32.6     3.3 

57.72     .93 

23.2     1.2 

Aug.  7.6 

25.69     .97 

50.8    3.6 

63.68     .16 

53.6 

1.9 

50.78     .23 

36.1     3.6 

57.92     .18 

22.!      1.0 

17.5 

25.89  +.13 

54.5     3.7 

63.82     .19 

55.4 

1.7 

50.97     .15 

39.8    3.7 

58.08     .14 

21.2     0.7  i 

27.5 

25.95  -.01 

58.2    3.8 

63.92     .08 

57.1 

1.5 

51.08  +.06 

43.4     3.7 

58.20     .09 

20.6     0.5' 

iS«pt.  6.5 

25.87  -.14 

62.0  +3.7 

63.97  +.04 

58.5 

+1.3 

51.10  -.09 

47.1  +3.6 

58.27  +.03 

20.3  +0.2 

16.4 

25.66     .97 

65.7    3.6 

63.99     .00 

59.7 

1.1 

51.04     .10 

50.7     3.5 

58.31  +.01 

20.2     0.0 

26.4 

25.32     .40 

69.2     3.4 

63.97  -.04 

60.7 

0.8 

50.91     .17 

54.1     3.3 

58.30  -.03 

20.2  -0  2 

C)<-<t.    6.4 

24.86     .51 

72.4     3.1 

63.92     .07 

61.4 

0.6 

50.70     .24 

57.2    3.0 

58.26     .05 

20.5     0.3 

16.4 

24.30     .61 

75.3     9.7 

63.84     .09 

61.9 

0.4 

50.42     .31 

60.1      2.7 

58.20     .08 

20  9    0.5 

26.3 

23.65  -.69 

77.9  +9.3 

63.74  -.11 

62.1 

40.1 

50.09  -.36 

62.5  +2.3 

58.11  -.10 

21.4  -0.6 

Nov.  5.3 

22.91     .76 

80.0     1.8 

63.63     .19 

62.2 

-0.1 

49.71     .40 

64.5     1.8 

58.00     .11 

22.0    0.6 

15.3 

22.12     .81 

81.5     1.3 

63.50     .19 

62.0 

0.3 

49.29     .43 

66.0     1.2 

57.8J)     .11 

22.7    0.7 

25.3 

21.29     .84 

82.5    0.7 

63.38     .12 

61.6 

0.5 

48.85     .45 

67.0     0.7 

57.78     .11 

23.3     0.7 

D*c.    5.«2 

20.44     .84 

82.9  40.1 

63.27     .11 

61.0 

0.7 

48.40      .45 

67.4  40.1 

57.(56     .11 

24.0     0.6 

15.2 

19.60  -.89 

82.7  -0.5 

63.16  -.10 

60.2 

-0.8 

47.95  -.44 

67.2  -0.5 

57.56  -.10 

84.6  -0.6 

25.2 

18.80     .78 

81.9     1.1 

63.06     .09 

59.3 

1.0 

47.51      .42 

66.4     1.0 

57.47     .08 

85.2     0.5 

35.1 

18.05  -.70 

80.5  -L7 

62.98  -.07 

58.3 

-1.1 

47.10  -.39 

65.1  -1.6 

57.39  -.07 

25.7  -0.4 
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1 

APPARENT  PLACES  FOB  THE  UPPER  TRANSIT  AT  WASHINGTON 

1 

Mean 
Solar 
Datfl. 

a  Piflcia  Austraiia. 
(Fomalhaut.) 

aPe 

(Mar 

Tab') 

0  Cephei. 

6  Piicium. 

Right 
AsoeoBiOD. 

r3eoliii»tioii 
South. 

Right 
Asoension. 

Deolinatloii 
N<nrtk. 

Right 
ABOonsion. 

Declination 
North. 

Right 
ABcensiou. 

Doclination 
North. 

'+  5  46 

li     HI 

22  51 

-30  11 

h     lu 

22  59 

+ 14  36 

h      m 

23  14 

+  67  33 

!i      III 

23  22 

Jan.    OM 

8 

35.94  -.10 

70.4  +0.9 

18.31  -.10 

0l'.3  -1.1 

6.72  -.47 

05.3  -1.0 

24!90  -.10 

j 

42.5  -0.8  ' 

10.2 

35.85     .07 

76. 1     0.5 

18.22    .08 

03.2     1.9 

6.27     .43 

64.0     1.6 

24.81     .09 

41.0    0.9' 

20.1 

35.79     .05 

75.4     0.8 

18.15    .06 

62.0     1.9 

5.86     .38 

62.2    2.0 

24.73    .07 

40.8     0.8  1 

30.1 

35.76  -.02 

74.5    1.1 

18.10     .04 

60.7     1.3 

5.51     .31 

59.9    9.4 

24.67     .05 

40.0     0.8  ' 

Feb.   9.r 

35.75  +.01 

73.3     1.3 

18.08  -.01 

59.4     1.9 

5.23     .93 

57.2    2.7 

24.63  -.03 

39.2    0  7  1 

19.0 

35.77  +.04 

71.9  +1.5 

18.08  +.09 

58.2  -1.1 

5.01  -.14 

54.4  -9.9 

24.62    .00 

38.5-0.6  i 

Mar.   1.0 

35.83     .08 

70.3    1.7 

18.11      .05 

57.2    0.9 

4.94  -.04 

51.4     3.0 

24.63  +.03 

38.0     0.4  ' 

11.0 

35.93     .11 

68.5     1.9 

18.18    .09 

56.3    0.7 

4.95  +.06 

48.3     3.0 

24.68     .06 

37.7  -0.2 

21.0 

36.06    .15 

66.5     9.1 

18.29    .19 

55.7    0.5 

5.06     .17 

45.4     9.8 

24.76     .10 

37.6    0.0 

30.9 

36.23     .19 

04.4     9.9 

18.43     .16 

65.4  -0  9 

5.28     .07 

42.8     2.5 

24.88     .14 

37.8  40.3  ' 

Apr.   9.9 

36.44  +.93 

62.1  +9.3 

18.61   4-.90 

55.4  +0.9 

6.60  +.36 

40.4  -9.1 

25.04  +.18 

38.3  +0  6  . 

19  9 

36.69     .96 

59.8     9.3 

18.83     .93 

55.7     0.5 

6.01      .44 

38.5     1.7 

25.24     .21 

39.0    0.9 

29.9 

36.97    .99 

57.6    2.3 

19.08    .96 

56.4     0.9 

6.50     .59 

37.1     1.1 

25.47     .94 

40.1     1.2 

May  9.8 

37.28     .39 

55.3    9.9 

19.35     .99 

57.5     J. 9 

7.05     .57 

36.3  -0.6 

25.73     .97 

41.4     1.5 

19.8 

37.61     .34 

53.2     9.1 

19.65     .31 

58.9     1.5 

7.64     .61 

36.0     0.0 

26.01     .29 

43.0     1.7 

29.8 

37.96  +.35 

51.2+1.9 

19.97  +.39 

OO.S+1.8 

8.27  +.6:j 

36.3  +0  6 

26.32  +.31 

44.8  +n.9 

June  8.7 

38.32     .36 

49.3     1.7 

20.29     .39 

62.4     9  0 

8.90     .63 

37.2     l.l 

26.63     .39 

46.7    9.0 

18.7 

38.68    .35 

47.8    1.5 

20.61     .39 

64.5    9.9 

9.53     .61 

38.6     1.7 

26.95     .32 

48.8    2.1 

28.7 

39.03     .34 

46.4     1.9 

20.92     .30 

66.8    9.3 

10.13     .58 

40.5     9.9 

27.27     .31 

50.9    2.1  1 

July  8.7 

39.36     .39 

4.').  5     0.8 

21.22     .98 

69.1     9.3 

10.69      .53 

42.9     2.6 

27.57     .29 

53.0    9.1  i 

18.6 

39.67  +.29 

44.8  +0.5 

21.49  +.95 

71.4  +9.3 

11.19  +.47 

45.6  +9  9 

27.85  +.97 

55.1  +9.0  ' 

28.6 

39.94     .95 

44.5  +0.1 

21. 7>     .99 

73.7    9.9 

11.63     .40 

48.7     3.9 

28.10     .94 

57.0     1.9 

Ang.  7.6 

40.17     .21 

44.5  -0.9 

21.93     .18 

75.9    9.1 

11.99     .» 

52.1     3.5 

28.32     .90 

58.9     1.7  ' 

17.6 

40.36     .16 

44.9     0.5 

2-2.09     .14 

77.9    9.0 

12.27     .93 

55.7     3.6 

28.51     .16 

60.5     1.5 

27.5 

40.50     .11 

45.6     0.8 

22.21     .10 

79.8     1.8 

12.16     .15 

59.4     3  7 

28.65     .19 

62.0     1.3 

Sept  6.5 

40.59  +.07 

46.5  -I.O 

2->.29  +.06 

81.5  +1.6 

12.56  +.06 

63.1  +3.7 

28.76  +.08 

63.2  +1.1 

16.5 

40.63  +.09 

47.6     1.9 

22.33  +/» 

83.0     1.4 

12.57  -.03 

(J6.7     3.6 

28.82     .04 

64.2    0.9 

26.5 

40.63  -.09 

48.9     1.3 

22.33  -.01 

84.3     1.1 

12.50     .11 

70.3     3  5 

28.85  +.01 

64.9    0.6 

Oct.    6.4 

40.58     .06 

50.3     1.4 

22.30     .05 

85.3    0.9 

12.:^     .19 

73.7     3.9 

28.84  -.02 

65.5    0.4 

16.4 

40.50     .09 

51.7     1.4 

22.23     .07 

86.0    0.6 

1J.12     .96 

76.8     2  9 

28.81     .05 

65.8  -10.9 

26.4 

40.40  -.19 

53.1  -1.3 

22.15 -.09 

86.5  +0.4 

11.82 -.33 

79.6  +2.6 

28.74  -.07 

65.9    0.0' 

Nov.  5.3 

40.27     .13 

54.3     J. 9 

22.05     .11 

86.8  +0.1 

11.46     .38 

81.9    9.9 

28.66     .09 

65.8 -0.9  1 

15.3 

40.13    .14 

55.4     1.0 

21.93     .19 

86.8  -0.1 

11.05     .43 

83.8     1.7 

28.57     .10 

65.6    0.3  j 

25.3 

39.99     .14 

56.3    0.8 

21.82     .19 

86.6    0.3 

10.61      .46 

85.2     1.1 

28.46     .11 

65.2    0.5 

Dec.   5.3 

39.85    .13 

56.9    0.5 

21.70     .19 

86.1     0.6 

10.13     .48 

86.1  +0.5 

28.36     .11 

64.6     0.6 

15.2 

39.72  -.19 

57.3  -0.9 

21.58  -.11 

85.4  -0.8 

9.65  -.49 

86.3     0.0 

28.25  -.11 

64.0  -0.7 

25.2 

39.60    .10 

57.3  +0.1 

21.47     .10 

84.6    09 

9.16      .48 

66.0  -0  6 

28.15     .10 

63.3    0.8 

35.2 

39.51  -.09 

57.1  +0.3 

21.38  -.09 

8.3.5-1.1 

8.69  -.46 

85.0  -1.2 

28.05  -.09 

62.5  -0.9  1 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

t  Piscium. 

y  Cepliei. 

Groombridge  4163. 

1 
6)  Piscium. 

Keaa 
SoUr 
Dato. 

Bight 
AftcensioD. 

Doclinnfcinii 
North. 

Right 
AsceoHion. 

h      m 

23  49 

Declination 
North. 

' 

Right 
A.tconaiou. 

h      ni 

23  34 

Declination 
North. 

+  77       1 

Right 

Declination  j 

North.       I 

1 

h      m 

23  34 

+  5     1 

+  73   47 

h      ro 

23  53 

t 

+  6°  15 

1 

Jan.    0.2 

19.28  -.10 

Gl'.V)  -0.8 

B 

49.33  -.90 

38.3  -0.6 

s 
2<)  64  -.70 

85.7  -0.4 

a 
41.60  -.11 

29.7  -0.7 

10.2 

19.19     .09 

60.8    0.8 

48.46     .6.'> 

37.4     1.2 

28.95     .67 

85.0     1.0 

41.50     .10 

28.9    0.8 

20.2 

19.11       .07 

60.0     0.8 

47.64     .77 

36.0     1.7 

28.30     .69 

83.7     1.6 

41.40     .09 

28.2    0.8' 

30.1 

19.04     .06 

59.2    0.8 

46.91     .66 

34.0    2.2 

27.71     .54 

81.8    2.1 

41.32     .07 

27.4     0.7  1 

Feb.   iU 

18.99     .04 

.58.5     0.7 

46.31      .53 

31.6    2.6 

27.81     .45 

79.5    9.5 

41.26     .05 

86.6    0.7^ 

lO.I 

18.97  -.01 

57.9  -0.5 

45.85  -.38 

28.8  -2.9 

26.81  -.33 

76.9  -9.8 

4 1.22 -.03 

26.0  -0.6 

Mar.   I.I 

18.97  +.02 

57.4     0.4 

45.55     .21 

25.8     3.0 

26.54     .90 

74.0     3.0 

41.20     .00 

25.5     0.4 

11.0 

19.01     .05 

57.2  -0.2 

45.43  -.03 

22.7    3.1 

26.41  -.06 

70.9     3.0 

41.22+03 

25.2  -0.2  ; 

21.0 

19.08     .09 

57.1  +0.1 

45.49  +.15 

19.6    3.0 

26.43  +.09 

67.9     9.9 

41.27*   .07 

25.1     0.0 

30.9 

19.19     .13 

57.3     0.4 

45.73     .33 

16.7    2.8 

26.59     .93 

65.0     9.8 

41.36     .11 

25.3  +0.3  ] 

Apr.   9.9 

19.34  +.17 

57.8  +0.6 

46.15 +.50 

14.0  -9.5 

26.90  +.37 

62.4  -9.5 

41.49  +.15 

25.7  +0.6  ' 

1           19.9 

19.52     .80 

58.6     0.9 

46.73     .a'i 

11.8    9.1 

27.34     .49 

60.0    9.1 

41.66     .19 

26.4     0.9* 

29.9 

19.75     .24 

59.7     1.2 

47.45     .77 

9.9     1.6 

27.90     .61 

58.1     1.7 

41.86     .93 

87.4     1.1  ' 

May    9.9 

20.00     .27 

61.0     1.4 

48.28     .88 

8.6     J.O 

28.56     .70 

56.7     1.1 

42.11     .25 

847     1.4  ' 

19.8 

20.28     .29 

62.6     1.7 

49.21     .95 

7.8  -0.5 

29.30     .77 

55.9  -0.6 

42.38     .98 

30.2     1.6 

29.8 

20.58  +.31 

64.4  +1.9 

50.18  +.99 

7.6  +0.1 

30.10  +.81 

55.6    0.0 

42.67  +.30 

31.9  41.8' 

June  8.8 

20.90     .32 

66.3     2.0 

51.19   1.01 

8.0    0.6 

30.94     .84 

55.8  +0.6 

42.98     .39 

33.8    9.0 

18.7 

21.22     .32 

68.3     2.1 

52.20     .99 

8.9     1.2 

31.78     .83 

56.7     1.1 

43.30     .32 

35.8    9.1 

28.7 

21.53     .31 

70.4     2.1 

53.17     .95 

10.4     1.7 

32.60     .81 

58.1     1.6 

43.62     .32 

37.9    9.1  ! 

July   8.7 

21.84     .30 

72.5     2.0 

54.09     .88 

J  2.5     9  2 

33.39     .76 

60.0    2.1 

43.93     .31 

40.0    9  1  ' 

18.7 

22.13  +.27 

74.6  +2.0 

54.93  +.79 

14.9  +2.6 

34.12 +.69 

62  3  +9.5 

44.23  +.99 

42.1  +9.0 

28.G 

22.39     .24 

76.5     1.9 

55.67     .68 

17.8     3.0 

34.77     .61 

65.1     9.9 

44.50     .96 

44.1     1.9 

Aug.  7.6 

22.62     .21 

78.3     1.7 

56.29     .56 

21.0     3.3 

35.34     .52 

68.2    3.9 

44.75     .93 

46.0     1.8 

1           17.6 

22.82     .17 

79.9     1.5 

56.79     .43 

24.4     3.5 

35.81     .42 

71.6     3.5 

44.96     .i9 

47.6     1.6 

1           27.6 

22.97     .14 

81.3     J.3 

57.16     .29 

28.1     3.7 

36.17     .31 

75.1      3.7 

45.13    .15 

49.1     1.4' 

1 
8«pt  6.5 

23.09  +.10 

82.5  +1.0 

57.38  +.15 

31.9  +3.8 

36.42  +.19 

78.8  +3.8 

45.27  +.19 

50.4  +1.9 

'           1 6.5 

23.17     .06 

83.4     0.8 

57.45     .00 

35.7    3.8 

36.56  +.06 

82.6    3.8 

45.36     .08 

51.5     0.9' 

'          26.5 

23.21  +.02 

8M     0.6 

57.38  -.14 

39.5     3.7 

36.57  -.04 

86.4     3.7 

45.42     .04 

52.3     0.7 

Of^.    6.4 

23.22  -.01 

81.6    0.4 

57.18     .29 

43.2    3.6 

36.48     .15 

90.0     3.6 

45.45  +.01 

52.8     0.5 

16.4 

23.19     .04 

81.9  +0.2 

56.83     .41 

46.6     3.4 

36.27     .96 

93.5     3.4 

45.44  -.09 

53.2    0.3 

1 

1 

26.4 

23.14  -.06 

85.0    0.0 

56.36  -.53 

49.8  +3.0 

35.96  -.36 

96.7  +3.1 

45.41  -.04 

53.4  +0.1 

Nov.  5.4 

23.07     .08 

84.9  -0.2 

55.77     .64 

52.7     2.6 

35.54     .45 

99.6     2.7 

45.35     .06 

53.3  -O.l 

15.3 

22.98     .09 

84.6    0.3 

55.08     .73 

55. 1     2.2 

35.05     .53 

102.1     2.2 

45.28     .06 

53.1     0.3 

2.5.3 

22.89     .10 

84.2    O.h 

54.30     .81 

57.0     1.7 

34.48     .60 

104.1      1.7 

45.19     .09 

52.8    0.4 

_I>«c.    5.3 

22.78     .10 

83.7     0.6 

53.45     .87 

58.4     l.I 

33.81     .65 

105.6     1.2 

45.09     .10 

52.3    0.5 

15.3 

22.63  -.10 

83.0  -0.7 

52.56  -.90 

59.2  +0.5 

33.17  -.6« 

106.5  +0.6 

44.99  -.10 

51.7  -0.6 

25.2 

22.58     .10 

82.3    0.7 

51.66     .90 

59.4  -0.1 

32.47     .70 

106.8     0.0 

44.89     .10 

51.1     0.7  , 

1          35.2 

22.48  -.09 

81.0  -0.8 

50.76  -.87 

58.9  -0.8 

31.78  -.69 

106.5  -0.6 

44.78  -.10 

50.4  -0.8  ; 
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APPROXIMATE  NORTH  POLAR  DISTANCES  AND  APPARENT  RIGHT  ASCENSIONS, 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

Mean 
Solar 
Date. 

/JCassiop. 

82Androm. 

a  Androm. 

iCeti. 

6Urs.Min., 
S.  P. 

44  Piscium. 

w  Androm. 

0  Cassiop 

S\  27 

h     m 
0     3 

o         / 

44  32 

h     m 

0    4 

O            / 

53  49 

h.     m 

0  12 

99  26 

h      m 

0  13 

358^*  18 

h      ni 

0  13 

88  ^:d 

h      lu 

0  19 

56°  53 

h      Til 

0  31 

2.41 -.18 

42  19 

h     m 

0  38 

(Dec.30.3) 

80.19 -.33 

37.99  -  .99 

a 
36.76  -  .16 

8 

51. 19 -.09 

8 

89.36+7.76 

47.80  -  .12 

8 

37.89  -  .93 

Jan.    0.*2 

19.87      .31 

37.78      .90 

36.60      .16 

51.10      .10 

97.12  7.W 

47.68      .11 

8.83      .17 

37.66      .93 

19.2 

19.56      .99 

37.59      .19 

36.45      .15 

51.00      .10 

104.66  7.98 

47.60      .10 

8.08      .16 

37.43      .93 

89.8 

19.89  -  .96 

37.40  -  .18 

36.30 -.14 

50.91  -  .09 

111.68+6.64 

47.51  -  .09 

1.93-  .15 

37.81  -  .91 

Ang.26.6 

84.58  +  .95 

41.80+  .19 

40.31  +.  .20 

54.58  +  .18 

54.88^.00 

51.10  +  .16 

5.74  +  .91 

41.43+  .95 

Sept.  5.5 

84.79      .17 

41.97      .15 

40.49      .15 

54.74      .14 

52.30  2.13 

51.25      .14 

5.93      .17 

41.66      .90 

15.5 

84.98      .10 

48.09      .10 

40.68      .10 

51.86     .10 

50.71-1.07 

51.38      .12 

6.08      .13 

41.84      .15 

85.5 

85.00  +  .05 

48.17+  .05 

40.70      .06 

54.94     .07 

50.17     .00 

51.47      .08 

6.18      .09 

41.97      .10 

Oct.    5.5 

85.08  -  .01 

48.80      .03 

40.74  +  .09 

65.00  +  .04 

50.73+1.11 

51.52      .04 

6.26     .05 

48.05      .OC 

15.4 

84.97  -  .07 

48.18-  .04 

40.75  -  .09 

55.01      .00 

52.39+2.90 

51.55+  .01 

6.29  +  .01 

48.09  +  .09 

85.4 

84.88      .19 

48.13      .07 

40.78      .05 

54.99  -  .03 

55.13  3.98 

51.54-  .09 

6.28  -  .02 

48.08  -  .03 

Nov.  4.4 

84.73      .17 

48.04      .11 

40.66      .08 

54.96      .05 

58.96  4.34 

51.51      .04 

6.25      .05 

48.03      .07 

14.4 

84.54      .99 

41.91      .14 

40.57      .10 

54.89      .07 

63.80  5.30 

51.45      .06 

6.19      .08 

41.94      .10 

84.3 

84.89      .95 

41.76      .16 

40.46      .19 

54.81      .08 

69.56  6.14 

51.38      .08 

6.10     .10 

41.82      .13 

Dec.   4.3 

84.04  -  .97 

4 1.59 -.18 

40.33-  .14 

54.78-  .09 

76.08+6.84 

51.29  -  .09 

5.99 -.11 

41.67-  .16 

14.3 

83.74      .30 

41.40      .19 

40.18      .15 

54.68     .10 

83.23  7.36 

51.20      .09 

5.87      .13 

41.50      .18 

84.8 

83.43      .31 

41.81      .90 

40.08      .16 

54.51      .10 

90.81   7.66 

51.11      .10 

5.73      .15 

41.30      .90 

34.8 

83. 18 -.39 

4 1.00*. 91 

39.87  -  .16 

54.41 -.10 

98.55+7.71 

51.00-  .10 

5.57  -  .17 

41.09 -.99 

Mean 
Solar 
Date. 

<5Pi8oium. 

y  Cassiop. 

fi  Androm. 

43Cephei. 

K  Tucanse. 

/Piscium. 

K  Octantis, 
S.P. 

V  Androm. 

O           / 

83     0 

h      m 

0  43 

29  52 

h     m 

0  50 

52     6 

h     m 

0  50 

O            / 

4  20 

h     m 

0  53 

159  27 

h      m 

1   12 

86  58 
h     ra 

1   12 

184**  46 

h     m 

1  23 

49°    8' 
h     m 

1  30 

(Dec.30.3) 

0.64  -  .11 

6.64  -  .34 

8 

41.18-  .16 

8 

58.77  -9.85 

4.86-  .54 

9.78 -.11 

8 

16.50  +2.83 

83.88  -  .16 

Jan.   9.8 

0.53      .19 

6.30     .34 

40.95      ,17 

49.92    9.84 

4.32     .53 

9.66      .11 

19.33    2.83 

83.05      .18 

19.8 

0.41'      .11 

5.96      .33 

40.78      .17 

47.08    9.81 

3.80     .51 

9.55      .11 

22.16     2.78 

22.86      .91 

29.8 

0.31  -  .10 

5.63  -  .39 

40.60-  .17 

44.30  -2.74 

3.30-  .49 

9.43 -.11 

24.87  +2.64 

22.64  -  .23 

Sept.  5.6 

3.91  +  .15 

10.87  +  .96 

44.60  +  .90 

68.10+1.50 

9.13+  .40 

12.78+  .21 

12.23  -1.60 

26.40  +  .96 

15.5 

4.05     .13 

11.11       .91 

44.78      .15 

69.40    1.10 

9.49     .39 

12.97      .16 

10.8t    1.17 

20.64      .21 

85.5 

4.17      .10 

11.30       .15 

44.91      .11 

70.28      .68 

9.77     .22 

13.10      .12 

9.89      .73 

26.83      .17 

Oct.    5.5 

4.84      .07 

11.40      .08 

45.01      .06 

70.75  +.  .96 

9.92+  .11 

13.21      .09 

9.40  -  .25 

26.99     .13 

15.5 

4.30  +  .04 

11.46+  .03 

45.07  +  .04 

70.80  -  .17 

9.98     .00 

13.29      .06 

9.39  +  .25 

27.10      /» 

85.4 

4.31       .00 

11.40-  .03 

45.09      .00 

70.41  -  .61 

9.93-  .11 

13.33  +  .03 

9.90  +  .74 

27.17+  .06 

Nov.  4.4 

4.89  -  .03 

11.39      .09 

45.07  -  .03 

69.58    1.04 

9.76    .21 

13.34      .00 

10.83    1.90 

27.21  +.  .09 

14.4 

4.87      .05 

11.87      .15 

45.08      .06 

68.33     1.45 

9.51     .30 

13.33-  .02 

12.38    1.70 

27.21  -  .09 

84.4 

4.81      .07 

11.09     .90 

44.94      .09 

66.69     1.83 

9.10     .38 

13.29      .04 

14.27    2.08 

27.17      .06 

Dec.  4.3 

4.14      .08 

10.87      .94 

44.84      .12 

04.06    2.20 

8.74     .44 

13.24      .06 

16.54    9.41 

27.09      .09 

14.3 

4.05-  .09 

10.61  -  .98 

44.71  -  .14 

62.32  -2.48 

8.28-  .48 

13.17 -.08 

19.09  +2.64 

26.99  -  .19 

84.3 

3.95     .10 

10.30      .39 

44.56      .15 

59.72    2.68 

7.77     .51 

13.08      .09 

21.88    9.78 

26.86      .151 

34.8 

3.84  -  .11 

9.98  -  .34 

44.40 -.17 

50.97  -2.80 

7.25-  .54 

12.99-  .10 

24.60  +9.83 

26.70  -  .17 
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APPROXIMATE  NORTH  POLAR  DISTANCES  AND  APPARENT  RIGHT  ASCENSIONS, 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

Mean 
Solar 
Date. 

IT  Pisciuni. 

V  Pisciam. 

CCeti. 

y  Androm. 

/3Trianguli. 

4Ur8.Mln., 
S.P. 

xTrianguli. 

67Cetu 

O            1 

78  25 

ll      m 

1  31 

o          / 

85    4 

ll        lU 

1  35 

100  52 

h     m 

1  46 

48  12 

h     m 

1  57 

55  32' 

h     m 

2     3 

348     4 

ll      ni 

2     9 

56^39 

h     m 

2  10 

96  55 
b      m 
2   11 

(Dec.30.3) 

a 
18.51  -  .11 

44*.90  -  .09 

4.32 -.19 

11.87 -.16 

2.88 -.14 

14.73  +1.03 

49.51  -  .19 

32.37  -  .09 

Jan.  9.3 

18.39      .13 

44.80      .11 

4.20      .12 

11.70      .18 

2.74      .15 

15.80    1.10 

49.38     .14 

32.27      .11 

19.2 

18.27      .12 

44.68      .12     4.08      .13|  11.52      .19'    2.58      .16 

10.93    i.i:> 

49.22      .16 

32.16      .12 

89.2 

18.15      .18 

44.55      .19 

3.95      .13    11.32      .90 

2.41      .17 

18.09    1.15 

49.05      .17 

32.02      .13 

Feb.   8.2 

18.03     .19 

44.44      .11 

3.82      .13    11.11      .19 

2.23      .17 

19.22    1.11 

48.88     .18 

31.89      .14 

18.2 

17.90-  .12 

44.33-   10 

3.69-  .19    10.93-  .18 

1 

2.07  -  .16 

20.31  +1.04 

48.71  -  .17 

31.75-  .13 

Sept.25.6 

21.74+  .14 

48.08  +  .14 

7.32+  .16    15.34+  .90 

6.18+  .19    12.69-  .55 

52.72  +  .90 

35.20  +  .le 

Oct.    5.5 

21.87      .11 

48.21      .11 

7.47      .13    15.53      .17 

6  36      .17 

12.21      .40 

52.91      .18 

35.37      .15 

15.5 

21.97      .08 

48.31       .08 

7.57      .09 

15.69      .14 

6.52      .14 

11.88       .95 

53.08      .15 

35.49      .19 

2».5 

22.03  +  .05 

48.38  +  .06 

7.66  +  .06 

15.80 +.09 

6.6.3  +  .10 

11.72 -.08 

53.20  +  .11 

35.60+  .09 

Nov.  4.5 

22.00  +  .09 

48.42  +  .03 

7.70  +  .03 

15.87      .05 

6.71      .06 

11. 73 +.10 

5.3.29      .07 

35.68      .05 

14.4 

22.08      .00 

48.44      .00 

7.72      .00 

15.90  +  .09 

6.76  ^  .09 

11.92      .99 

53.35  +  .04 

35.71  +  .03 

24.4 

22.05  -  .03 

48.42  -  .03 

7.71  -  .09 

J5.91  -  .09 

6.76  -  .09 

12.32      .48 

53.36      .00 

35.73      .00 

Doc.   4.4 

22.01      .05 

48.38      .05 

7.68      .04 

15.86      .06 

6.73      .05 

12.89      .64 

53.35  -  .03 

35.71  -  .03 

14.3 

21.95-  .07 

48.32  -  .07 

7.62  -  .07 

15.78  -  .10 

6.67 -.07 

13.61  +  .80 

53.30  -  .07 

35.67  -  .06 

24.3 

21.87      .09 

48.24      .09 

7.54      .00 

15.67      .14 

6.59      .10 

14.49      .95 

53.21      .10 

35.60      .06 

31.3 

21.77 -.11 

48. 14 -.11 

7.44  -  .11 

15.52-  .17 

6.46  -  .14 

15.51  +1.07 

53.10 -.13 

35.51  -  .10 

Meao 
Solar 
Date. 

6  Hydri. 

d  Ceti. 

fj,  Hydri. 

0  Poraei. 

a  Arictis. 

C            / 

75  22 

ll     III 
2  45 

28. 13 -.06 

47  Copboi. 

e  Arietis. 

)3Peraei. 
idlgoL) 

159"    9 

h      111 

2  19 

90    9 

h     m 

2  33 

169  35 

h      ui 

2  33 

41°  14 

ll    111 
2  36 

44.96-  .15 

0       / 
11      1 
b     III 
2  51 

37.45  -  .74 

69     6 

h      m 

2  52 

58.44  -  .07 

49  28 
h      m 

3     1 

4.31  -  .09 

(Dec.30.3) 

50.36  -  .52 

53.44  -  .09 

63.91  -1.10 

Jan.  9.3 

49.83      .54 

53.34      .10 

62.77    1.17 

44.79      .19 

28.05      .10 

36.66      .85 

58.35      .10 

4.20      .13 

19.3 

49.28      .56 

53.23      .12 

61.56    1.91 

44.58      .92 

27.93      .12 

35.76      .95 

58.23      .19 

4.04      .17 

29.2 

48.71      .57 

53.10      .13 

60.34    1.22 

44.35      .23 

27.80      .13 

31.75    1.02 

58.10      .14 

3.85      .19 

Fob.  8.2 

48.15      .55 

52.90      .14 

59.13    1.20 

44.11        .24 

27.66      .14 

33.71     1.05 

57.95      .15 

3.65      .90 

18.2 

47.61  -  .53 

52.81  -  .15 

57.94  -1.17 

43.86  -  .25 

27.51  -  .15 

32.65-1.07 

57.79  -  .16 

3.44  -  .91 ' 

Sept25.6 

52.90  +  .37 

56.11  +  .19 

65.73  +  .79 

48.34  +  .30 

30.86  +  .91 

43.66  +  .91 

61.18+  .21 

7.29+  .97. 

Oct.    5.6 

53.23      .98 

56.29      .17 

66.36     .54 

48.62     .95 

31.06      .19 

44.51      .79 

61.38      .aj'    7.55      .95 II 

15.5 

53.46      .18 

56.45     .14 

66.80      .33 

48.85      .90 

31.24      .16 

45.24      .64 

61.58      .18 

7.79      .23! 
j 

25.5 

53.58  +  .07 

56.57  -1-  .11 

67.02+  .11 

49.03  +  .16 

31.38+  .13 

45.79  +  .49 

61 .75 +.15 

7.99+  .18 1 

Nov.  4.5 

53.59  -  .05 

56.67      .08 

67.01  -  .12 

49.17      .19 

31.50      .10 

46.18      .31 

61.87      .11 

8.15      .14: 

14.5 

53.49      .15 

56.74      .05 

66.77      .34 

49.27      .08 

31.59      .07 

46.40  +  .13 

61.97      .06 

8.27      .10 

24.4 

53.29      .95 

56.78  +  .02 

66.32      .55 

49.32  +  .03 

31.05      .04 

46.46  -  .05 

62.03      .05 

8.36      .06 

Doc.   4.4 

53.00      .34 

56.78  -  .01 

65.67      .74 

49.32  -  .09 

31. 66 +.01 

46.31      .96 

62.07  +  .02 

8.40  +  .03 

14.4 

52.02  -  .49 

56.76  -  .03 

61.84  -  .91 

49.27  -  .08 

31. 66 -.09 

45.95  -  .45 

62.06  -  .09 

8.39  -  .08 

24.4 

52.17      .48 

50.72      .06 

63.86    1.03 

49.16      .19 

31.62      .05 

45.41      .69 

62.03      .05 

8.35      .07 

34.3 

51. 07 -.53 

56.64  -  .09 

62.77  -1.13 

49.03  -  .16 

31.55-  .08 

44.71  -  .77 

61. 96 -.06 

8.25  -  .11 
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APPROXIMATE  NORTH  POT.AR  DISTANCES  AND  APPARENT  RIGHT  ASCENSIONS, 
FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

Meiin 
Solar 
Date. 

P  Ootautis. 
S.P. 

I  Hydri. 

/  Tauri. 

/Camelop. 

y  Hydri. 

e  Peraei. 

50  18 

h     ni 

3  50 

A}  Tauri. 

0  Persei. 

185  54 

h     III 

3  18 

167  47 

h     lu 

3  18 

77*"  26 

h     m 

3  24 

19    d 

h     m 

3  38 

164  34 

h     m 

3  48 

68°  13 

h     m 

3  58 

42*  35 

h     HI 

4     0 

(Dec  30.4) 
'jan.   O.T 
1           19.3 
20.3 
Feb.   8.3 

18.3 
28.2 

8 

0.19+9.16 
2.41     9.36 
4.76     9.41 
7.23     9.47 
9.70     9.48 

12.18-1-9.43 
14.55  +9.31 

46.23  -  .85 

45.33  .95 

44.34  103 
43.28    1.07 
42.21     1.06 

41.13-1.07 
40.07  -1.03 

51. 13 -.06 
51.06     .08 
50.97      .11 
50.81      .13 
50.70      .14 

50.55  -  .15 
50.39  -  .16 

52.11  -.97 

51.79     .37 
51.37     .46 
50.87      .53 
50.32     .57 

49.74  -  .59 
49.14-  .60 

60.32  -  .61 
59.67      .69 
58.94      .77 
58.13      .84 
57.27      .88 

56.38  -  .80 
55.49  -  .86 

S 

32.29  -  .06 
32.21      .10 
32.09      .14 
31.93      .17 
31.75      .19 

3 1.54 -.9! 
31. 32 -.99 

15.06 -.03 
15.01        .07 
14.93      .10 
14.81      .13 
14.66      .16 

14.50-  .17 
14.33-  .18 

45.01  -  .06 
44.93      .11 
44.79      .16 
44.62      .19 
44.40      .93 

44. 16 -.95 
43.90  -  .97 

Oct.    5.6 
15.6 

25.5 

Nov.  4.5 

14.5 

24.5 

Dec.   4.4 

14.4 
24.4 
34.4 

7.68  -1.08 
6.75      .75 

6.18*  .37 
6.02  +  .06 
6.31      .50 
7.02      .91 
8.12    1.30 

9.61  +1.66 
11.43    1.97 
13.50-^9.19 

46.30  +  .65 

46.86  .47 

47.24  +  .98 
47.43+  .10 
47.43  -  .09 
47.24      .98 

46.87  .46 

46.33  -  .63 
45.62      .78 
44.78  -  .90 

^Urs-Miu., 
S.  P. 

53.76  +  .93 
53.98      .19 

54.15+  .16 
54.31      .14 
54.44      .19 
54.54      .08 
54.59      .04 

54.62+  .01 
54.61  -  .09 
54.57  -  .06 

56.54  +  .61 
57.12      .55 

57.63  +  .46 
58.04      .37 
58.37      .97 
58.58      .15 
58.67  +  .04 

58.60  -  .07 
58.52      .19 
58.27  -  .99 

59.50  +  .61 
60.05      .48 

60.47  +  .35 
60.76      .91 
60.89  +  .06 
60.88  -  .03 
60.73      .99 

60.43  -  .38 
59.96     .51 
59.40  -  .69 

35.16+  .33 
35.46      .97 

35.71 +  .93 
35.93      .90 
36.12      .17 
36.27      .13 
36.38      .08 

36.43  +  .03 

36.44  -  .09 
36.40  -  .07 

17.58  +  .96 
17.83      .94 

18.06+  .91 
18.25      .19 
18.43      .16 
1857      .19 
I8.€6      .08 

18.73  +  .05 

18.75 +.01 

18.74  -  .04 

47.99  +  .34 
48.32      .39 

48.62  +  .99 
48.89      .95 
49.11      .90 
49.29      .15 
49.41      .10 

49.49  +  .05 

49.50  -  ,01 
49.46  -  .07 

Mean 
Solar 
Date. 

(Dec.30.4) 

Jan.   9.4 

19.4 

29.3 

Feb.   8.3 

18.3 

28.3 

Mar.  10.2 

o^  Eridani. 

O            / 

97     7 

h     m 

4     6 

6  Mensto. 

170  28 
h     m 

4  25 

m  Persei. 

T  Tauri. 
67   15 

h     m 

4  35 

42.26      .00 
42.24  -  .04 
42.18      .06 
42.08      .19 
41.95      .15 

41.79-  .16 
41.62      .17 
41.14 -.18 

♦  Tauri. 

11  21 

h     m 

4  44 

CAurigsD. 

,3  Eridani. 

346     d 

h     ra 

4  20 

8 

37.80  +  .48 
36.34      .Od 
39.04      .75 
39.86      .65 
40.74      .99 

4 1.69 +.98 
42.65      .95 
43.59  +  .93 

47   id 

h     m 

4  25 

O            i 

49     5 

h     ni 

4  54 

95  14 

h     ni 

52 

8 

2<).78  +  .01 
20.77  -  .03 
29.73      .07 
29.64      .10' 
29.52      .13 

29.38  -  .15 
29.21      .17 
29.03-  .18 

8 

32.85  -  .04 
32.80      .07 
32.72      .10 
32.61      .13 
32.46      .15 

32.30  -  .17 
32.14      .18 
3 1.97 -.17 

30..39  -  .88 
29.42    1.06 
28.27    1.93 
20.97    1.35 
25.58    1.49 

24.13-1.47 
22.05    1.47 
2r. 19 -1.49 

44.92  -  .03 
44.87      .07 

44.78  .11 
44.64      .16 
44.46      .90 

4 1.24 -.93 
44.02      .93 

43.79  -  .99 

59.99  +  .01 
59.98  -  .03 
59.94      .07 
59.85      .11 
59.72      .14 

59.57-  .16 
59.41       .17 
59.23  -  .18 

8 

51.78+  .09 
51.77-  .03 
51.72      .08 
51.00      .13 
51.45      .18 

51.25-  .91 
51.03      .99 
50.81  -  .91 

Oct.  15.6 

25.6 

Nov.  4.6 

14.5 

24.5 

Dec.   4.5 

14.5 
24.4 
34.4 

35.13+  .99 

35.34  +  .19 
35.52      .16 
35.68      .13 
35.80      .10 
35.89      .07 

35.93  +  .03 
35.95      .00 
35.92  -  .04 

37.37  -  .79 

36.71  -  .60 
36.17      .46 
35.79      .31 
35.55  -  .15 
35.50  +  .03 

35.01  +  .90 
35.91      .38 
36.37  +  .54 

26.25  +  .89 

27.04  +  .69 
27.62      .47 
27.98  +  .94 
28.09  -  .09 
27.94      .98 

27.54  -  .59 
26.90      .75 
26.04  -  .97 

47.94  +  .39 

48.25  +  .99 
48.53      .96 
48.77      .99 
48.98      .18 
49.13      .13 

49.23  +  .08 
49.29  +  .03 
40.28  -  .03 

44.81  +  .99 

45.08  +  .95 
45.31      .99 
45.52      .19 
45.70      .16 
45.84      .19 

45.94  +  .06 

46.00  +  .03 

46.01  -  .09 

62.41  +  .97 

62.67  +  .95 
62.91      .93 
63.13      .90 
63.31       .16 
63.45      .13 

63.57  +  .09 
63.64  +  .05 
63.66      .00 

54.55  +  .34 

54.88  +  .31 
55.18      .99 
55.46      .96 
55.70      .91 
55.88      .16 

56.03+  .19 
56.12+  .06 
66.15      .00 

31.69+  .94 
! 
31.93+  .93 
32.16      .21  ' 
32.36      .19 ' 
32.55      .16 
32.69      .13 

32.80  +  .09 
32.87  +  .03 
32.89      .00 
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APPROXIMATE  NORTH  POLAR  DISTANCES  AND  APPARENT  RIGHT  ASCENSIONS, 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

r  Oriouis.     x  Aurigw. 

Groombr. 

K  Oriouis. 

V  Aurigw. 

dDornd  118. '  /3  Aurigii;. 

d  Aurig». 

Mean 

1 

944. 

i 

Solar 

Date. 

96  58        57  53 

4  52 

99  43 

50  53 

155  47         45°    4 

52  48 

h      m  '             h     in 

h     ni 

h     m 

h     ni 

h     ID               h     m 

h     m 

5  12  ,        5  25 

5  27 

5  42 

5  43 

5  44           5  51 

5  52 

ft 

ft 

ft 

8 

ft 

8 

8 

a 

(Dec  30.5) 

19.18+  .(» 

38.35  +  .05 

16.07 -.90 

35.62  +  .04 

56.44  +  .03 

38.08  -  .13 

32.49  +  .09 

17.72+  .08 

Jan.   9.4 

19. 18 -.03 

38.38  +  .01 

15.63      .67 

35.65     .00 

56.49  +  .09 

37.90      .JKX 

32.55  +  .03 

17.78  +  .03 ! 

19.4 

19.15      .06 

38.37  -  .04 

14.72    1.14 

35.62  -  .04 

56.49  -  .04 

37.6.1      .31    32.55  -  .03 

17.78-  .09- 

29.4 

19.07      .10 

38.30      .09 

13.35    1.57 

35.57      .08 

56.42      .09 

37.27      .40 

32.48     .09 

17.73      .07 , 

Feb.  8.3 

18.96      .13 

38.18      .14 

11.58     1.93 

35.46     .19 

56.32      .13 

36.84      .46 

32.37      .15 

17.64      .IS 

18.3 

18.81  -  .15 

38.02-  .17 

9.51  -2.18 

35.32  -  .15 

56.16-  .18 

36.35  -  .51 

32.19-  .90 

17.49 -.17 

*48.3 

18.G4      .17 

37.85      .19     7.22    3  35 

35.17      .17 

55.96      .91 

35.82      .55   31.98      .99 

17.31      .90, 

Mar.  10.3 

18.46      .18 

37.65      .30 

4.82    3.41 

34.99      .18 

55.75      .33 

35.25      .67    31.75      .94 

17.10      .90 

80.3 

18.28-  .17 

37.44  -  .21 

2.40  -3.40 

34.81  -  .17 

55.53  -  .21 

34.68 -.55    31. 50 -.95 

16.90  -  .18 

Oct.  *ir,M 

21.25+  .24 

41.07+  .31 

26.33  +3.64 

37.46  +  .96 

59.19+  .37 

36.92  +  .47 

35.32  +  .39 

20.39  +  .35 ! 

Nov.  4.6 

21.48      .23 

41.37      .38 

28.81    9.31 

37.71      .95 

59.54      .33 

37.36      .40 

35.70      .36 

20.73      .33. 

14.6 

21.69      .30 

41.64      .36 

30.94    1.97 

37.95      .93 

59.85     .30 

37.73      .39 

36.05      .33 

21.04      .30 

24.5 

21.88      .17 

41.89      .83 

32.75    1.60 

38.17      .3D 

60.14      .27 

38.01       .93 

36.37      .89 

21.33      .97 

Dec.    4.5 

22.04      .13 

42.11       .19 

34.12    1.14 

38.34      .16 

60.39      .93 

38  20      .14 '36.64      .25 

1 

21.59      .94 

1 

14.5 

22. 14 +  .09 

42.27  +  .14 

35.03  +  .66 

38.49  +  .13 

60.59  +  .18 

38.29  +  .04   36.87  +  .90 

21.80+  .19 

24.5 

22.22      .05 

42.39      .10 

35.43  +  .15 

38.59      .08 

60.73      .13 

38.28 -.06   37.04      .14 

21.95      .13 

34.4 

22.25  +  .01 

42.47  +  .05 

35.34  -  .35 

38.64  +  .03 

60.83  +  .07 

38.16 -.16 

37.15+  .06 

22.06+  .06' 

9  Gem  i  nor. 

V*'  Aurigie. 

V  Gcmiuor. 

JtDraconis, 

e  Geniiuor. 

V/^Aurigic. 

^Gomiuor. 

C  Mensw. 

Meao 

S.  P. 

Solar 
Date. 

O            / 

67  28 

o          / 

40  39 

69  43 

342  41 

O            / 

64  46 

o          / 

46  19 

55  54 

170  42  i 

h     in 

h      ni 

h     m 

It     m 

h     m 

h     m 

h     m 

h     HI  1 

6     8 

6  16 

30.86  +  .14 

6  22 

6  22 

6  37 

6  38 

6  45 

6  49  1 
16.43 -.15 

(Dec.30.5) 

ft 

18.23+  .09 

29.77  +  .12 

57.02  +  .03 

13.88  +  .19 

53.43  +  .16 

36.72  +  .14 

Jan.   9.5 

18.30  +  .05 

30.97  +  .06 

29.86  +  .06 

57.14      .15 

13.98      .08 

53.56      .09 

36.84      .10 

16.15      .41 

19.4 

18.33      M 

30.99  -  .01 

29.89      .00 

57.32      .39 

14.04  +  .03 

53.61  +  .02 

36.92  +  .04 

15.61       .66 

29.4 

18.29 -.05 

30.95      .08 

29.88  -  .04 

57.69     .43 

14.04-  .02 

53.61  -  .04 

36.92-  .09  1  14.83      .88 

Feb.   8.4 

18.22      .09 

30.84      .13 

29.82     .08 

58.17      .53 

13.99      .07 

53.54      .10 

30.88      .07:13.65    i.oe 

18.4 

18.11  -  .13 

30.69  -  .18 

29.72-  .13 

58.74  +  .62 

13.89-  .19 

53.42  -  .15 

36.78 -.19,  12.68-1.25 

88.3 

17.96      .16 

30.47      .33 

29.58      .15 

59.42      .71 

13.76      .15 

53.25      .19 

36.64      .16 

11.36     1..% 

Mar.  10.3 

17.80      .18 

30.22      .26 

29.42      .17 

60.16      .74 

13.60      .17 

53.05      .91 

36.46      .19 

9.93    1.48  > 

20.3 

17.61      .18 

29.95      .27 

29.24      .18 

60.90      .76 

13.42      .18 

52.82      .93 

36.27      .20     8.43    1.53' 

30.2 

17.44      .17 

29  68      .26 

29.07      .17 

61.67      .76 

13.24      .18 

52.58      .94 

36.07      .21      6.88     1  54 

Apr.   9.2 

17.26 -.16 

29.42  -  .21 

28.90  -  .15 

62.43  +  .74 

13.06 -.17 

52.34  -  .23 

35.86-  .20     5.34-1..W 

Nov.  14.6 

21.11  +  .28 

34.46  +  .39 

32.53  +  .99 

57.20  -  .67 

16.69  +  .31 

56.70  +  .37 

39.71  +  .33      9.01  +  .99 

24.6    21.38      .25134.83      .35 

32.81      .26 

56.68      .46 

16.99      .98 

57.06      .34 

40.03      .31''    9.88      .75 

Di^c.   4.6    21.62      .22 1  35.16      .30 

33.06      .33 

56.27      .34 

17.26      .85 

57.39      .30 

40.33      .98 

10.51        .59 

14.5    21.81  +  .18 

35.43  +  .34 

33.27  +  .19 

55.99  -  .31 

17.49  +  .91 

57.67  +  .96 

40.59  +  .94 

10.93  +  .98 

24.5    21.97      .13  135.64      .18 

33.44      .14 

55.84  -  .08 

17.68      .17 

57.91      .90 

40.81      .19 

11.08+. 01  1 

34.5,22.08+  .08   35.79+  .19 

1 

33.56  +  .09 

55.84  +  .07 

17.83 +.19 

58.03  +  .14 

40.98  +  .13 

10.95-  .97 
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APPROXIMATE  NOETH  POLAR  DISTANCES  AND  APPARENT  RIGHT  ASCENSIONS, 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

MeAn 
Solar 
Date. 

CG«minor. 

1 
63Aiiiig».  25Camelop. 

y'Volantis. 

/?Can.Min. 

26Lynci8. 

Groombr. 
1374. 

«» Cancri. 

69""  16 

h     m 

6  57 

50*  30 

h     m 

7     4 

7  23 

h     m 

7    8 

160  19 

h     m 
7      9 

81  29 

h     m 
7  21 

42    9 

h     m 

7  46 

15  48 

h      TO 

_  7  47 

8 

10.94  +  .54 

64  19 

h      ra 

7  54 

;Dec.30.5) 

39.01  +  .M 

8 

9.96  +  .19 

14.30 +  .70 

44.18 +.06 

14.73+  .14 

47.09 +.96 

80.49  +  .91 

Jan.   9.5 

39.13      .10 

10.18     .13 

14.a3      .36 

44.11 -.07 

14.86    .11 

47.38      .19 

11.39      .35 

80.68      .16 

19.5 

39.81  +  .05 

10.81  +  .06 

15.01  +  .01 

43.97      .90 

14.96    .07 

47.47      .19 

11.64      .17 

80.88      .11 

89.4 

39.88      .00 

10.84      .00 

14.86 -.33 

43.78      .39 

14.09+  .01 

47.57  +  .06 

1 1 .75  +  .09 

80.90  +  .05 

Feb.  8.4 

39.80  -  .05 

10.30 -.06 

14.35      .66 

43.31      .49 

14.97-  .04 

47.58 -.09 

11. 69 -.14 

80  98      .00 

18.4 

39. 18 -.10 

10.18 -.11 

13.54-  .94 

43.88  -  .51 

14.98-  .08 

47.58  -  .09 

11.46-  .30 

80.89  -  .05 

28.4 

38.99      .13 

9.98     .16 

18.47    1.18 

48.38      .59 

14.88     .19 

47.40      .15 

11.09      .43 

80.88     .10 

Mar.  10.3 

38.86      .J5 

9.80     .19 

11.19    1.37 

41.69      .65 

14.69     .14 

47.83      .19 

10.00      .54 

80.71       .14 

80.3 

38.69      .17 

9.60      .91 

9.74    1.47 

41.08      .68 

14.54     .16 

47.03      .99 

10.01       .63 

80.55      .16 

30.3 

38.58      .18 

9.38     .91 

8.85    1.59 

40.33      .70 

14.38     .17 

46.79      .95 

9.35     -.67 

80.39      .17 

Apr.   9.2 

38.34  -  .17 

9.17- .90 

6.71  -1.69 

39.63  -  .69 

14.81-  .16 

46.54  -  .94 

8.67  -  .68 

80.88  -  .16 

19.8 

38.I7-.15 

8.96  -  .17 

5.88-1.47 

38.96  -  .65 

14.05-  .14 

46.30  -  .91 

7.99  -  .67 

80.06  -  .14 

Nov.a4.6 

41.94 +.30 

13.36 +.34 

83.81  +1.68 

43.45  +  .47 

17.33+  .96 

50.50  +  .44 

16.88 +.93 

83.31  +  .34 

Deo.   4.6 

48.88     .98 

13.68     .31 

85.39    1.48 

48.87      .37 

17.59     .95 

50.98      .40 

17.11       .84 

83.64      .31 

14.6 

48.45  +  .93 

13.96 +.97 

86.77  +1.99 

43.19 +.96 

17.84+  .83 

51. 30 +.35 

17.91  +  .73 

83.94  +  .98 

84.5 

48.66      .18 

J  4.88     .99 

87.83      .90 

43.39      .14 

18.06     .19 

51.63     .30 

18.57      .60 

84.81      S& 

34.5 

48.83  +  .13 

14.43  +  .17 

88.57  +  .58 

43.46  +  .01 

18.88+  .13 

61.91 +  .94 

19.11  +  .47 

84.44  +  .90 

Mean 

Solar 
Date. 

C'Cancri. 

i^Canori. 

30Monoce- 
rotis. 

B  Chamse- 
leontis. 

crHydraD. 

y  Cancri. 

<T«  Cancri. 
{mean,) 

^HydriB. 

O          / 

72     1 

h     m 

8    5 

80  29 

h     m 

8  10 

93  33 

h     m 

8  20 

167*'    8 
h     m 

8  23 

O           / 

86  17 

h     111 

8  33 

68    8 

h     m 

8  36 

59    d 

li     m 

8  47 

O            1 

87  14 

h      m 

9    8 

(Deo.30.6) 

8 

57.89  +  .19 

8 

36.47  +  .90 

13.08 +.90 

8 

59.49  +  .30 

8 

3.98+  .90 

58.90  +  .94 

35.88  +  .97 

8 

41.78 +  .S4 

Jan.  9.5 

58.07      .18 

36.65      .16 

13.86      .16 

59.78 +.15 

4.11     .18 

59.18      .90 

36.13      .99 

41.95      .91 

19.5 

58.88      .19 

36.80      .11 

13.39      .11 

59.80  -  .01 

4.88     .14 

59.30      .15 

36.33      .17 

48.14      .16 

29.5 

58.31      .07 

36.88      .06 

13.48      .06 

59.68      .90 

4.38     .08 

59.48      .10 

36.47      .11 

48.87      .11 

Feb.  a5 

58.35 +.01 

36.98  +  .01 

13.51  +  .01 

59.38      .38 

4.44+  .03 

59.49  +  .04 

36.55      .06 

48.37      .06 

18.4 

58.33 -.04 

36.90  -  .04 

13.50-  .03 

58.98  -  .54 

4.44-  .09 

59.50  -  .01 

36.59  +  .01 

48.41  +  .01 

88.4 

58.86     .08 

36.84      .06 

13.45      .07 

58.88      .70 

4.39     .06 

59.47      .06 

36.56  -  .05 

48.39  -  .03 

Mar.  10.4 

5816     .11 

36.75     .11 

J  3.35      .11 

57.58      .81 

4.38     .09 

59.39      .10 

36.48      .10 

48.35      .07 

80.4 

58.03      .M 

36.68      .13 

13.83      .13 

56.67      .90 

4.81     .19 

59.88      .13 

36.37      .13 

48.86     .10 

30.3 

57.88     .15 

36.48      .14 

13.09      .15 

55.73      .97 

4.08     .14 

59.14      .15 

36.88      .15 

48.16      .19 

Apr.   9.3 

57.78 -.16 

36.33  -  .15 

18.93  -  .16 

54.73-1.01 

3.93-  .15 

58.99  -  .16 

36.07  -  .16 

48.03-  .14 

19.3 

57.56      .15 

36.17      .15 

18.77     .15 

53.71     1.03 

3.78     .15 

58.83      .15 

35.90      .17 

41.89      .14 

89.8 

57.41      .U 

36.08      .14 

18.63      .14 

58.67     1.03 

3.64     .14 

58.68     .14 

35.73      .16 

41.76      .13 

May  9.8 

67.88-  .19 

36.89 -.19 

18.49  -  .19 

51.65-1.01 

3.50-  .19 

58.54  -  .19 

35.58 -.15 

41.68-. 19 

24 
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APPROXIMATE  NORTH  POLAR  DISTANCES  AND  APPARENT  RIGHT  ASCENSIONS, 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

MeaD 
Solar 
Date. 

/^  Argus. 

a  Lyncis. 

10  Leonis     o  Leonis. 
Minoris.   i 

COham»-    19  Leonis 
leontis.    '    Minoris. 

TT  Leonis. 

0      / 
81  26 

h      m 

9  54 

! 

XUrsii?  Ma- 
jor i«. 

159*'  16 

h     m 

9  11 

o          / 

55     9 

li      in 

9  14 

.53     7 

h     ni 

9  27 

79*"  37 

h     m 

9  35 

170  27 

h      m 

9  37 

8 

10.35+  .80 

O          i 

48  26 

h      m 

9  51 

46"  33  ; 

h      m 

10  10 

31.38+  .39  1 

(Dec.30.6) 

62.55  +  .40 

8 

24.t)9  +  .30 

32.91  +  .39 

19.07 +.96 

8 

0.63  +  .36 

8 

27. 10 +.97 

Jan.   9.6 

62.89      .98 

25.28      .95 

33.21       .96 

20.22      .93 

11.06      .60 

0.97      .39   27.36      .95 

31.75       .35 

19.6;  63.11      .16 

25.51      .90 

33.48      .23 

20.44      .90 

11.56      .39 

1.27      .97   27.60      .91 

32.08      .30 

29.5 

63.22  +  .05 

25.70      .15 

33.67      .17 

20.61      .15!  11.83+  .15 

1.50      .90   27.78      .16 

32.34       .94 ' 

Fob.   8.5 

63.20  -  .07 

25.82      .09 

33.81      .11 

20.73      .10 

11.86 -.09 

1.67      .14   27.92      .11 

1 

32.55      .17 

18.5 

63.07-  .18 

25.87  +  .03 

33.89  +  .05 

20.80  +  .05 

11.65-  .31 

1.78+  .08   28.01  +  .06 

32.67  +  .10 

28.5 

6-2.83      .39 

26.88  -  .09 

33.91  -  .01 

20.82      .00 

11.24      .59 

1.83+  .09   28.05 +.09 

32.75  +  .04 

MaiMO.4 

6-2.49      .38 

25.83      .07 

33.88      .06 

20.80  -  .05 

10.60      .79 

1.82-  .04,28.05-  .09 

32.76  -  .09 ! 

20.4 

62.08      .45 

25.74      .11 

33.78      .11 

20.73      .08 

9.79      .88 

1.75      .09    28.00      .06 

32.71       .06 

30.4 

61.60      .51 

25.60      .14 

33.66      .14 

20.64      .10 

8.84     1.09 

1.63      .13   27.93      .09 

32.61       .19 

Apr.   9.3 

61. 07 -.56 

25.45  -  ,16 

33.51  -  .16 

20.53 -.19 

7.74-1.15 

1.49 -.16   27.83-.il 

32.48-  .15 

19.3 

60.51       .57 

25.28      .17 

33.35      .17 

20.40      .13 

6.55    1.93 

1.32      .18   27.71       .19 

32.32      .18 

29.3 

59.93      .68 

25.10      .17 

33.17      ,17 

20.27      .13 

5.29    1.98 

1.14      .18 

27.59      .19 

32.13      .19 

May  9.3 

59.34      .58 

24.93      .16 

33.00      .16 

20.14      .19 

3.99    1.39 

0.96      .18 

27.47      .19 

31.94      .18 

J  9.2 

58.76  -  .67 

24.78  -  .14 

32.84  -  .15 

20.02 -.11 

2.66-1.34 

0.78  -  .17 

27.34  -  .19 

31. 76 -.16 

Mean 
Solar 
Date. 

Jan.  19.6 

It  HydrsB. 

^9  Leonis 
Minoris. 

a  AntlisB. 

jSOotantis, 
S.P. 

41  Leonis 
Minoris. 

<J*  ChamsB- 
leontis. 

46  Leonis 
Minoris. 

Groonibr. 
1706. 

106  17 

h     m 

10  20 

52  44 

h     m 

10  21 

120  3l' 

h     m 

10  22 

188^    3 
h     m 

10  34 

66  14 

h     m 

10  37 

169""  58'       55  12 

h      ni              h      m 

10  44  i      10  47 

0       1 
11  39 

h      in 

10  51 

8 

49.50  +  .94 

8 

35.40  +  .99 

10.27 +.99 

8 

45.25  -  .61 

8 

29.71  +  .94 

8                       .      8 

50.01  +  .75  1  13..39+  .30 

17.58+  .98 

29.6 

49.71       .18 

35.66      .93 

10.47      .17 

44.74      .40 

29.94      .91 

50.66      .65  j  13.67      .95 

18.47      ,80 

Feb.  8.6 

49.66      .19 

35.86      .16 

10.62      .19 

44.46  -  .16 

30.14      .17 

51.11       .34    13.88      .19 

19.18      .61 

18.5 

49.96      .07 

35.99      .11 

10.72      .08 

44.43  +  .08 

30.28      .19 

51.34+  .13    14.05      .14 

19.69      .41 

28.5 

50.01  +  .03 

36.08  +  .06 

10.78+  .03 

44.62      .31 

30.38      .07 

51.37 -.07    14.17      .08 

19.99+  .19 

Mar.  10.5 

50.02  -  .01 

36.11      .00 

10.77  -  .09 

45.05  +  .56 

30.41  +.09 

51.20-  .27!  14.22+  .03 

20.07  -  .02 

20.4 

50.00      .05 

36.08  -  .05 

10.73      .06 

45.74      .79 

30.41  -  .03  j  50.84      .46  1  14.22  -  .09 

19.95      .99 

30.4 

49.93      .08 

36.00      .09 

10.65      .10 

46.62      .98 

30.36      .06    50.29      .64 1  14.18      .06 

19.63      .41 

Apr.   9.4 

49.84      .10 

35.89      .19 

10.54      .19 

47.71     1.17 

30.29      .08 

49.58      .77 

14.10       .09 

19.13      .57 

19.4 

49.73      .11 

35.70      .14 

10.41      .14 

48.96    1.34 

30.20      .10 

48.75      .89 

14.00      .19 

18.49      .70 

29.3 

49.62 -.19 

35.61  -  .16 

10.26 -.15 

50.38+1.48 

30.08  -  .19 

47.80-1.00 

13.86 -.14 

17.74  -  .79 

May   9.3 

49.49      .13 

35.44      .17 

10.11        .15 

51.92    1.59 

29.95      .13 

46.74     1.08 

13.72      .14 

16.91       .86 

1          19.3 

49.36      .13 

35.28      .16 

9.96      .15 

53.55    1.67 

29.83      .13 

45.64    1.13 

13.58      .15 

16.03      .89 

29.3 

49.24      .19 

85.13      .14 

9.81      .14 

55.25    1.70    29.70      .19 

44.49    1.17 

13.43      .14 

15.14       .88 

June  8.2 

49.12-  .11 

34.99  -  .19 

9.67  -  .13 

56.95  +1.67 

29.59  -  .10 

43.30  -1.90 

13.29  -  .13 

14.27  -  .84 

ADDITIONAL  FIXED  STARS,  1891. 
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! 

APPEOXIMATE  NORTH  POLAR  DISTANCES  AND  APPARENT  RIGHT  ASCENSIONS,         ' 
FOR  THE  UPPER  'TRANSIT  AT  WASHINGTON.                                            ' 

Moan 
Solar 
Date. 

J7  Octantis. 

p^  Leonis. 

V'Urs.Maj. 

i;Ur8.Maj. 

^HydrsB. 

;cUr8.M^j.l  IT  Virginia. 

1 

e  Corvi. 

174     0        87  27 

h     m              h     m 

10  59  1      111 

O          / 

44  55 

h     m 

11      3 

56  19 

h     m 

11  12 

12f  15 

h     m 

11  27 

4f37 

h     m 

11  40 

82  47 

h     m 
11  55 

112     1 

h     m   , 

12    4 

Feb.   8.6 

a 
73.87  +  .es 

21.11  +  .15 

33.25  +  .94 

36.49  +  .91 

39.00  +  .90 

18.86  +  .30 

17.65  +  .91 

»             i 

31.47+  .93 

18.6 

74.36  +  .33 

21.25      .19 

33.46      .18 

36.68     .17 

39.18     .15 

19.13       .93 

17.85      .18 

31.68      .19 

28.5 

74.52      .00  i  21.36      .08 

33.60      .11 

36.82      .^9 

39.31      .10 

19.32      .16 

18.02      .14 

31.85      .15 

Mar.  10.5 

74.36  -  .33 

21.42 +.04 

33.68  +  .05 

36.91  +  .06 

39.39      .06 

19.45     .10 

18.13      .10 

31.98      .11 

20.5 

73.87      .64 

21.44      .00 

33.70  -  .01 

36.94      .00 

.39.42  +  .01 

19.52  +  .04 

18.20     .06 

32.06      .07 

30.4 

73.08 -.93 

21.42-  .03 

33.66  -  .06 

36.92  -  .04 

39.42 -.08 

19.53  -  .09 

18.25  +  .09 

32.10 +  .03 

Apr.    9.4 

72.01     1.19 

21.38      .06 

"33.58      .10 

36.87      .07 

39.38     .05 

19.48     .07 

18.25  -  .01 

32.11      .00 

19.4 

70.70    1.43 

21.30      .08 

33.47      .13 

36.79      .10 

39.31      .06 

19.39      .11 

18.22     .04 

32.09  -  .03 

29.4 

69.17    1.69 

21.22      .09 

33.32      .16 

36.68     .19 

39.22     .10 

19.26      .14 

18.17      .06 

32.05      .05 

May  9.3 

67.46    1.78 

21.12      .10 

33.15      .18 

36.55      .13 

39.11      .19 

19.10      .17 

18.10     .07 

31.98      .07 

19.3 

65.61  -1.90 

21.02-  .11 

32.97  -  .19 

36.41  -  .14 

36.98  -  .13 

18.92 -.18 

18.03  -  .06 

31. 90 -.09 

29.3 

63.66    1.98 

20.91      .11 

32.77      .19 

36.28      .15 

38.85      .14 

18.74      .19 

17.94      .09 

31.81      .10 

June  8.3 

61.65    9.00 

20.80      .10 

32.59      .18 

36.12      .14 

38.71      .14 

18.53     .90 

17.84      .10 

31.70      .11 

18.2 

59.67  -1.93 

20.71  -  .08 

32.42  -  .16 

35.99  -  .19 

38.57  -  .13 

18.34  -  .19 

17.74  -  .10 

31. 59 -.10 

III 

2Can.VeD. 

6Ui8.Min. 

«f«  Corvi. 

fi  Can.Ven. 

7  Virginia, 
{mean.) 

31  ComsB 
Berenices. 

yCassiop., 
S.  P. 

43Cephei, 
S.P. 

48  44 

h     m 

12  10 

o         / 

1  42 

li     m 

12  14 

105  55 

h     m 

12  24 

O           1 

48    3 

h     m 

12  28 

90  51 

h     m 

12  36 

O           1 

61  52 

h     m 

12  46 

330    8 

h     m 

12  50 
5.33  -  .39 

355  40 

h     ni 

12  53 

Feb.  8.6 

8 

40.70  +  .98 

a 
58.19+5.75 

13.85 +.94 

8 

34.75  +  .31 

8 

8.49  +  .94 

23.89  +  .99 

8 
41.62-9.45 

18.6 

40.96      .94 

63.44    4.65 

14.07      .90 

35.04      .96 

8.72      .91 

24.16      .95 

5.04      .95 

39.37    9.05 

28.6 

41.18      .19 

67.50    8.41 

14.25      .16 

35.28      .91 

8.90      .17 

24.39      .90 

4.84      .18 

37.53    1.63 

Mar.  10.5 

41.34      .13 

70.27    9.06 

14.39      .13 

35.46      .15 

9.06      .13 

24..57      .16 

4.69      .11 

36.12    1.16 

20.5 

41.44      .06 

71.63+  .66 

14.51       .09 

35.58      .10 

9.17      .10 

24.71      .11 

4.61  -  .04 

35.21       .64 

30.5 

41.49+  .03 

71.58-  .73 

14.57+  .06 

35.66  +  .05 

9.26  +  .07 

24.79  +  .07 

4.60  +  .04 

34.85  -  .08 

Apr.   9.5 

41.50 -.09 

70.17    9.05 

14.60+  .09 

35.68      .00 

9.30  +  .03 

24.85  +  .03 

4.70      .13 

35.06  +  .46 

19.4 

41.46      .06 

67.47    3.98 

14.60-  .01 

35.66  -  .04 

9.31      .00 

24.86  -  .01 

4.87      .91 

35.78      .97 

29.4 

41.39      .09 

63.60    4.35 

14.59      .03 

35.60      .08 

9.30  -  .09 

24.84      .04 

5.11       .99 

37.01     1.46 

May  9.4 

41.28      .19 

,58.76    5.25 

14.54      .06 

35.51      .11 

9.27      .04 

24.79      .06 

5.45      .36 

38.71     1.88 

19.4 

41.15-  .14 

53.09  -5.97 

14.47 -.07 

35.38  -  .14 

9.22  -  .06 

24.73  -  .08 

5.84  +  .49 

40.77  +9.93 

29.3 

41.00      .15 

46.81     6.47 

14.40      .08 

35.24      .15 

9.15      .07 

24.63      .10 

6.28      .46 

43.18    2.51 

June  8.3 

40.84      .16 

40.15    6.76 

14.31      .09 

35.09      .16 

9.07      .06 

24.53      .11 

6.76      .51 

45.80    9.71 

18.3 

40.68  -  .15 

33.29  -6.88 

14.21  -  .10 

34.92  -  .16 

8.98  -  .08 

24.42 -.10 

7.30  +  .66 

48.60  +9.84 
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APPEOXIMATE  NORTH  POLAR  DISTANCES  AND  APPARENT  RIGHT  ASCENSIONS, 
FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

Mean 
Solar 
Date. 

S  Mnscje. 

c  Virgin  is. 

20Cari.Ven.|KOctaniis. 

1 

1 

B.A.C.453r). 

m  Virgin  is. 

tfApodis. 

irHydne.  ; 

160  58 

h     m 

12  54 

78  27 

h     in 

12  56 

48  5l' 

h      m 

13  12 

40.42  +  .95 

175    14 

h     m 

13  23 

52  16 

h      in 

13  29 

98    9 

h     m 

13  35 

166  16 

h     in 

13  54 

116     9 

h      m 

14     0  1 

Mar.  0.6 

8 

49.21  +  .49 

45.77  +  .90 

8 

31.72 +!.«» 

8 

.56.71  +  .96 

53.90  +  .91 

8 

45.29  +  .81 

•              1 

10.14  +  .94 

10.6 

49.59      .33 

45.95      .16 

40.65      .91 

33.37     1.47 

56.95      .99 

54.10      .19 

46.04      .88 

10.37       .99 

20.6 

49.87      .94 

46.09      .19 

40.84      .15 

34,66    1.10 

57.14      .17 

51.27      .16 

46.66      .55 

i0..'>9       .90 

30.5 

50.06     .14 

46.19      .06 

40.95      .10 

35.57      .71 

57.28      .19 

54.42      .13 

47.15      .43 

10.76       .16 

Apr.   9.5 

50.14+  .04 

46.25      .05 

41.04      .06 

36.08  +  .33 

57.39      .08 

54.53      .09 

47.52      .30 

10.90       .13 

ll).5 

50.13-  .05 

46.29  +  .09 

41.07+  .01 

:U).23  -  .04 

57.44  +  .03 

54.60  +  .06 

47.76  +  .17 

11.01  +  .10 

89.4 

50.03      .14 

46.29  -  .01 

41.07-  .03 

35.99      .44 

57.45  -  .01 

54.65      .03 

47.87  +  .04 

11.09      .07 

May  9.4 

49.85      .93 

46.27      :00 

41.01        .07 

35.35      .89 

57.43      .04 

54.67  +  .01 

47.84  -  .09 

11.14       .04 

19.4 

4958      .30 

46.22      .05 

40.93      .09 

34.35    1.16 

57.38      .07 

54.66  -  .09 

47.69      .99 

11.16+  .01 

29.4 

49.26      .96 

46.16      .07 

40.8:)      .19 

33.03    1.47 

57.30      .10 

54.64      .04 

47.41       .34 

11.15-  .09 

Juno  8.3 

48.86  -  .49 

46.08  -  .08 

40.70 -.14 

31.42-1.77 

57.18-  .19 

54.59-  .06 

47.02  -  .45 

11.12-  .06 

18.3 

48.40      .48 

46.00      .09 

40.54      .16 

29.50    9.01 

57.06      .13 

54.5;j      .07 

46.51       .55 

11.05       .07 

28.3 

47.89      .50 

45.89      .10 

40.38      .17 

27.41     9.18 

56.92      .15 

54.45      .09 

45.!)2      .64 

10.98      .09 

July  8.3 

47.40  -  .47 

45.79-  .10 

40.21  -  .16 

25.14  -9.34 

56.76-  .16 

54.:J5-.I0 

45.24  -  .79 

10.87-  .11 

Mean 
Solar 
Date. 

d  Bootis. 

<c  Virginia. 

4Ur8.Min. 

d  Octant  18. 

X  Bootis. 

;iVirglnis. 

fi  H3'dri, 
S.  P. 

a  Apod  is. 

64  24 

h     m 
14     5 

99  46 

h      m 

14     7 

if  56 

h     m 

14     9 

173  id 

h     ni 

14     9 

43  25 

1i     ni 

14  12 

102  52 

h     m 

14  13 

190  25 

h     m 

14  33 

168  35 

ll        TO 

14  34 

Mar.20.6 

8 

26.74  +  .90 

8 

5.61  +  .90 

8 

22.90  +  .69 

8 

36.52+1.18 

15.93+  .99 

8 

13.41  +  .19 

54.94  -  .81 

8 

24.16+  .84 

30.G 

26.i)2      .16 

5.79      .16 

23.43      .43 

37.58      .94 

16.13      .18 

13.59      .16 

54.21       .64 

24.93      .70 

Apr.  9.5 

27.04      .19 

5.93      .19 

23.77      .94 

38.40      .67 

16.29      .13 

13.73      .13 

53.65       47 

25.56      .56 

19.5 

27.14      .08 

6.03      .00 

23.92  +  .06 

38.93      .40 

16.40      .08 

13.85      .10 

53.27      .99 

26.05      .41  ] 

29.5 

27.21       .05 

6.12      .06 

23.80  -  .19 

39.21  +  .18 

16.46+  .03 

13.94      .07 

53.08  -  .10 

26.38      .95 

May   9.5 

27.24  +  .01 

6.18+  .04 

23.67  -  .30 

39.20  -  .13 

16.46-  .09 

14.00+  .04 

53.08  +  .10 

26.54  +  .09 

19.4 

27.24  -  .09 

6.20  +  .09 

23.29      .46 

38.93      .40 

16.42      .06 

14.02 +.09 

53.2!)      .30 

26.55  -  .07 

29.4 

27.21       .05 

6.20  -  .01 

22.76      .60 

38.40      .66 

16.35      .09 

14.04      .00 

53.68      .48 

26.39      .94 

June  8.4 

27.15      .07 

6.17      .04 

22.09      .79 

37.60      .91 

16.24      .13 

14.01  -  .03 

54.25      .66 

26.07      .so! 

18.3 

27.08      .06 

6.13      .06 

21.32      .81 

36.58    1.19 

16.09      .16 

13.97      .05 

55.01      .83 

25.61      .54 

28.3 

26.99  -  .10 

6.06  -  .08 

20.47  -  .88 

35.:^ -1.30 

15.92-  .18 

13.91  -  .07 

55.90  +  .96 

25.00  -  .67 

July  8.3 

26.87      .19 

5.98      .10 

19.55      .94 

33.98    1.45 

15.73      .90 

13.82      .09 

56.92    1.08 

24.27      .78 

18.3 

26.74      .13 

5.87      .11 

18.59      .97 

32.45    1.59 

15.52      .91 

13.72      .11 

58.05    1.16 

23.45      .86 

28.2 

26.60  -  .14 

5.75  -  .19 

17.61  -  .98 

30.80  -1.70 

15.30 -.99 

13.(«-  .19 

59.23  +1.19 

22.55-  .99 
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APPROXIMATE  NORTH  POLAR  DISTANCES  AND  APPARENT  RIGHT  ASCENSIONS, 

FOR  THE  UPPER 

TRANSIT 

AT  WASHINGTON. 

Mean 
Solar 
Date. 

33  Bootis. 

47  Cephei, 
S.  P. 

y  Scorpiii 

O             1 

114  51 

h        lU 

14  57 

(5  Bootis. 

p  Octantis. 

/3Cor.Bor. 

yCaraelop., 
S.  P. 

6^  Apodis. 

45     8 

h     m 
14  34 

348  59 

h      m 

14  51 

66    17 

h      m 

15  11 

174^*    6 

h      m 

15  18 

6^  si 

h     ni 

15  23 

341°    0 

h      rn 

15  38 

168  25 

h      lu 

16     4 

Mar.30.6 

48.44  +  .ai 

8 

89.35  -  .M 

8 

4^.81  4  .91 

a 

7.69  +  .93 

80.88+1.73 

8 

31.14 -^  .22 

8 

47.64  -  .42 

7.84  +i.li 

Apr.   9.6 

48.63      .16 

88.9.3      .39 

48.41       .16 

7.90      .19 

88.41     1.45 

81.35      .19 

47.89      .98 

8.88      .98 

h).5 

48.76      .11 

88.71  -  .11 

48.58      .16 

8.06      .16 

83.78    1.16 

81.53      .16 

47.08      .15 

9.19      .84 

89.5 

48.84      .06 

88.71  +  .11 

48.73      .13 

8.19      .11 

84.74      .85 

81.67      .19 

46.99  -  .03 

9.96      .69 

May   9.5 

48.89  +  .09 

88.93      .33 

48.84      .10 

8.88      .08 

85.48      .53 

81.78      .00 

47.03+  .10 

10.57      .54 

19.5 

48.89  -  .03 

89.38  +  .54 

48.98  +  .07 

8.34  +  .04 

85.80  +  .90 

3l.a5+  .05 

47.19+  .23 

11.04  +  .38 

89.4 

48.84      .07 

30.08      .79 

48.97  +  .04 

8.36      .00 

85.88  -  .14 

81.89+  .02 

47.49      .35 

11.33      .91 

June  8.4 

48.75      .10 

30.83      .88 

48.99      .00 

8.34  -  .04 

85.53      .47 

81. 88 -.02 

47.90      .47 

11.45+  .03 

\H.4 

48.64      .13 

31.77    1.09 

48.97  -  .03 

8.89      .07 

84.88      .79 

81.85      .05 

48.43      .57 

11.39-  .15 

28.:j 

48.54)      .16 

38.88    1.14 

48.93      .06 

8.80      .10 

83.96    1.07 

81.78      .08 

49.04      .65 

11.15       .39 

July  8.:< 

48.31  ~  .19 

34.06+1.99 

48.86  -  .09 

8.09-  .13 

88.73-1.35 

81. 69 -.11 

49.73  +  .79 

10.76-  .47 

18.3 

48.11      .91 

35.31     1.97 

48.76      .11 

7.95      .15 

81.87    1.58 

81..56      .14 

50.48      .77 

10.81       .61 

28.3 

47.90      .99 

36.59    1.99 

48.64      .13 

7.79      .17 

19.57    1.76 

81.48      .16 

51.86      .60 

9.50      .74 

Aug.  7.8 

47.66      .93 

37.89     1.90 

48.50      .15. 

7.61       .19 

17.75    1.85 

81.85      .18 

58.07      .81 

8.70      .84 

17.8 

47.43      .99 

39.17     1.96 

48.35      .16 

7.41      .90 

15.86    1.80 

81.07      .19 

58.88      .81 

7.88      .91 

87.8 

47.81  -  .91 

40.41  +1.90 

48.18-  .17 

7.88  -  .18 

13.96-1.87 

30.68  -  .19 

53.69  +  .80 

6.89  -  .94 

Sdiar 
Date. 

p  HercuIiB. 

ffCor.Bor. 
{mean.) 

xApodis. 

n  Ur8.Miu. 

j/Ophiuchi. 

IT  Hercnlis. 

6  Ophiuchi. 

dArsB. 

O           / 

44  47 

a      m 

16     5 

O           / 

55  52 

h      m 

16  10 

168  39 

h      m 

16  16 

14    0 

h     m 

16  20 

105  35 

h      m 

17     4 

O            / 

53     4 

h      m 

17  11 

114  53 

h      m 

17  15 

150  36' 

h      ni 

17  21   1 

Apr.    9.6 

81.33+  .94 

36.85  +  .93 

8 

48.93  +1.03 

8 

46.03  +  .63 

8 

8.14+  .98 

8 

15.87+  .99 

8 

19.43+  .31 

8 

16.66  +  .54 

19.6 

81.56      .91 

37.07      .90 

49.90      .91 

46.00      .50 

8.41       .96 

16.1*      .27 

19.73      .28 

17.18      .50 

89.6 

81.76      .18 

.37.86      .17 

50.75      .76 

47.04      ..37 

8.65      .94 

16.41       .24 

19.99      .95 

17.66      .46 

May   9.6 

81.91      .14 

37.41       .14 

51.48      .60 

47.34      .99 

8.88      .91 

16.68      .20 

80.84      .23 

18.09      .41 

19.5 

88.03      .09 

37.54      .10'5I.9<)      .45 

47.48  +  .06 

9.07      .18 

16.80      .16 

80.46      M 

18.47      .36 

89.5 

88.08  4-  .04 

37.61  +  .08    58.38  +  .97 

47.47-  .00 

9.84  +  .15 

16.95+  .19 

80.65  +  .17 

18.80  +  .99 

June  8.5 

88.10-  .01 

37.65+  .09 '58.50+  .09 

47.31      .24 

9.38      .19 

17.04      .08 

80.81      .14 

19.04      .99 

18.4 

8-2.06      .06 

37.65  -  .09    58.50  -  .09 

46.9f)      .38 

9.49      .08 

17.10+  .04 

80.93      .10 

19.83      .15 

88.4 

81.98      .11 

37.61       .06,58.38      .97 

46.54      .51 

9.55  +  .04 

17.18-  .01 

81.00      .06 

19.34  +  .07 

July   8.4 

81.85      .15 

37.53      .10 

51.96      .44 

45.96      .64 

9.57      .00 

17.08      .06 

81.05+  .09 

19.36  -  .01 

18.4 

81.69-  .18 

37.48-  .13    51.44  -.60 

45.86  -  .74 

9.56  -  .03 

17.00 -.10 

81.04-  .03 

19.38-  .08 

88.:i 

81.49      .91 

37.87      .16    50.76      .73 

44.48      .89 

9.51      .07 

16.88      .14 

80.99      .07 

19.80      .16 

Aug.  7.:« 

81.87      .23 

37.10      .19   49.98      .84 

43.63      .88 

9.48      .10 

16.78      .17 

80.91      .10 

19.00      .99 

17.3 

81.08      .96 

36.90      .91    49.08      .99 

48.78      .93 

9.31      .13 

16.53      .20 '80.78      .13 

18.75      .98 

87.3 

80.75      .97 

3(1.69      .99    48.13      .96 

41.78      .95 

9.16      .15 

16.31       .22 

80.04      .15 

18.44      .33 

Sept.  6.8 

80.48  -  .97   :M).47  -  .99   47. 16  -  .96 

40.H8  -  .96 

9.01  -  .16 

16.08-  .93 

80.48 -.17 

18.09 -.35 

16.8 

80.88      .96  i  3(J.8()      .99 ,  46.80      .93 

39.88      .91 

8.84      .17 

15.84      .24!  80.89      .18 

17.74      .36 

8(5.8 

19.96      .24 

36.04      .29   45.30      .85 

39.00       85 

8.67      .16 

15.60      .23   80.18      .17 

17.38      .35 

Oct.    6.1 

19.75  -  .19 

35.81  -  .99    44.50-  .74 

38.18-  .78 

8.53-  .14'  15.37-  .22    19.96 -.15 

17.04  -  .33  1 
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APPROXIMATE  NORTH  POLAR  DISTANCES  AND  APPARENT  RIGHT  ASCENSIONS, 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

Mean 

SoUr 

1      Date. 

Groonibr.    /  Hercniis. 
944,S.P. 

e  HerculiB. 

0  Here  oils. 

1 
X  Sagittarii.  x  Draconis. 

1 

C  Pavonis. 

yLyrsB. 

355    8        43  56 

52  44 

6f  15 

115*29 

O            / 

17  19 

161°  3l' 

57  28 

h     m 

17  26 

h     m 

17  36 

h     m 

17  52 

h      m 

18     3 

b     m 
18  21 

h     m 

18  22 

b     ni 

18  30 

b      m 

18  54 

a 

8 

8 

8 

8 

8 

8 

May  19.6 

52.78  -  .46 '  25.28  +  .19 

32.47+  .19 

18.89  +  .91 

16.05  +  .96 

64.84  +  .43 

21.56+  .64 

53.24  +  .95 

20.6 

5*2.55      .00 '  25.45      .15 

32.65      .16 

19.09      .18 

16.30      .94 

65.21       .31 

22.17      .58 

53.48      .99 

Jufie  8.5 

52.78  +  .46   25.58      .10 

32.80      .19 

19.25      .14 

16.53      .91 

65.46      .19 

22.72     .49 

53.69      .19 

18.5 

53.48      .99 '  25.65  +  .05 

32.90      .06 

19.36     .10 

16.71      .17 

65.58  +  .06 

23.14      .37 

53.86      .15 

28.5 

54.61     1.34 '25.67      .00 

32.95  +  .03 

19.45      .06 

16.86      .13 

65.58  -  .07 

2:j.46      .96 

5.3.99      .11  1 

July  8.5 

56. 16 +1.74  >  25.64-  .06 

32.97  -  .09 

19.48+  .01 

16.97  +  .06 

65.45 -.19 

23.65  +  .13 

54.07  +  .06  ' 

18.4 

58.00    9.07)25.55      .11 

32.92      .06 

19.47-  .03 

17.02  +  .03 

65.19      .31 

23.72      .00 

54.11+  .01  • 

'          28.4 

60.30    a.37   25.41       .16 

32.84      .11 

19.42      .06 

17.03  -  .09 

64.83      .49 

23.66  -  .19 

54.09  -  .04  1 

Aug.  7.4 

62.83    9.63   25.23      .90 

32.71      .15 

19.32      .19 

17.00      .06 

64.34      .58 

2:).49      .93 

54.04      .C8 

,          17.3 

65.57    9.88   25.01      .94 

32.54      .19 

19.18      .15 

16.92      .10 

63.78      .69 

23.20      .34 

53.93      .13 

27.3 

68.47 +9.96  1  24.75-  .97 

32.34  -  .91 

19.02-  .18 

16.81  -  .14 

63.11  -  .70 

22.80-  .44 

53.78  -  .16 

(Sept  6.3 

71.50    3.06   24.48      .99 

32.12      .93 

18.83      .90 

16.65      .16 

62.39      .75 

22.33      .51 

53.61       .19 

16.3 

74.i9    3.08   24.18      .30 

31.87      .95 

18.62      .91 

16.49      .18 

61.62      .78 

21.78      .66 

53.40      .91 

26.2 

77.67    3.05,23.88      .99 

31.62     .95 

18.41      .89 

16.30      .18 

60.83      .80 

21.21       .58 

53.18      .99 

Oct.    6.2 

80.69    9.98 '23.60      .97 

31.38      .94 

18.19      .91 

16.13      .18 

60.02      .80 

20.62      .58 

52.96      .99 

16.2 

83.63  +9.88 

23.33  -  .95 

31.14 -.93 

17.99-  .10 

15.95 -.17 

59.23  -  .78 

20.05  -  .56 

52.73  -  .99 

Mean 
Solar 
Date. 

i  Lyras.     25  Camdop. 
1      8.  P.   *^ 

^Lyrae. 

^Cygni. 

/9Sagitt8B. 

dCygni. 

Groombr. 
1374,S.P. 

e  Pavonis.  i 

1 

O           t     \                  O           / 

54    4      3S2  37 

O            t 

52     4 

62  16 

o          / 

72  47 

45^  8' 

344  12 

163'  12 

.    .. 

h     m              h      m 

19     3        19     8 

h      m 

19  12 

h      in 

19  26 

8 

h     m 

19  36 

h     m 

19  41 

h     m 

19  47 

b      m 

19  48 

8 

8                          I       8 

8 

8 

8 

8 

May  29.6 

26.26 +.94     0.85 -.60 

36.50  +  .95 

20.84  +  .94 

10.42  +  .96 

35,52  +  .99 

5.88  -  .35 

2.47  +  .81 

June  8.6 

26.48      .90 !    0.37      .36 

36.73      .91 

21.07      .89 

10.67      .93 

35.79      .95 

5.59      JO 

3.23      .71 

18.6 

26.66      .16'    0.17 -.06 

36.92      .17 

21.28      .19 

10.88      .90 

36.02      .90 

5.42 -.11 

3.89      .61  ' 

'          28.5 

26.80      .11 

0.26  +  .93 

37.06      .19 

21.45      .14 

11.06      .16 

36.20      .15 

5.37  +  .09 

4.45      .50  ' 

July  8.5 

26.89      .06 

0.63      .99 

37.16      .07 

21.56      .09 

11.20      .19 

36.32      .10 

5.47      .16 

4.69      .38 

18.5 

26.92+  .01 

1.29+  .80 

37.20  +  .09 

21.64  +  .05 

11.29+  .07 

36.40  +  .04 

5.69  +  .96 

5.21  +  .95 

1          28.4 

26.91  -  .08     2.22    1.04 

.37.20  -  .03 

21. 66 +.01 

11.34  +  .03 

36.40  -  .09 

6.03      .41 

5.38+  .10 

.'Aug.  7.4 

26.86      .081    3.37    1.96 

37.14      .08 

21. 65 -.04 

11.35 -.01 

36.36      .07 

6.51       .59 

5.41 -.04 

17.4 

26.75      .13  1    4.74     1.47 

37.03      .13 

21.58      .09 

11.31       .06 

36.26      .19 

7.07      .69 

5.29      .18  ' 

!          27.4 

26.60      .17  1    6.31     1.67 

36.89      .17 

21.47      .13 

11.23      .10 

36.12      .17 

7.75      .79 

5.05     .30 

Sept.  6.3 

26.41  -  .90-    8.08+1.83 

36.70  -  .90 

21. 32 -.16 

11.12-  .*13 

35.92-  .91 

8.52  +  .81 

4.69  -  .49 

16.3 

26.20      .99     9.96    1.94 

36.48      .99 

21.16      .18 

10.97      .15 

35.69      .94 

9.36      .88 

4.21        .59 

26.3 

25.97      .93    11.95    9.03 

36.24      .94 

20.96      .90 

10.81       .17 

35.45      .96 

10.27      .94 

3.65      .59 

Oct.    6.3 

25.73      .94    14.01     9.08 

35.99      .95 

20.75      .91 

10.63      .16 

35.17      .96 

11.24      .98 

3.03      .63 

16.2 

25.49      .94!  16.11     9.08 

35.75      .94 

20.55      .90 

10.45      .16 

34.89      .98 

12.24     1.00 

2.39      .63 

26.2 

25.25 -.99    18.16+4.04 

35.51  -  .93 

20.35  -  .19 

10.27  -  .17 

34.61  -  .98 

13.24+1.01 

1.76-  .68 

Nov.  5.2 

1 

25.05  -  .19  20.20  +9.00 

35.29  -  .91 

20. 16 -.18 

10. 11 -.15 

34.33  -  .97 

14.26  +1.01 

1.15-  jiO 
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APPROXIMATE  NORTH  POLAR  DISTANCES  AND  APPARENT  RIGHT  ASCENSIONS, 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

y  Sagittie. 

cSagittaril 

^AquilsB. 

31  Cygni. 

aDelpliiui. 

/3Pavoui8. 

V>  Capricor. 

e  Cygni. 

Mean 
Solar 
Date. 

O            / 

118     1 

70°  48' 

o         / 

91     9 

O            / 

43  35 

O           / 

74  28 

156  36 

o          , 

115  40 

56*'  26 

h     m 

19  53 

h     m 

19  55 

h    m 
20    5 

h     m 

20  10 

20  34r 

h     m 

20  35 

h     m 

20  39 

8 

h      tn 

20  41 

8 

s 

8 

8 

8 

8 

8 

Jane  18.6 

56.21  +  .90 

59.32 +.96 

42.45  4-  .91 

13.77  +  .93 

35.98  +  .93 

11.71  +  .54 

40.25  +  .98 

40.56  +  .96 

28.6 

56.40      .17 

59.57      .29 

42.65      .19 

13.98      .19 

36.20     .91 

12.22      .47 

40.52      .95 

49.80      .23 

July  8.5 

56.56      .13 

59.76      .18 

42.84      .16 

14.15      .14 

36.40      .18 

12.66      .40 

40.75      .91 

50.00      .17 

18.5 

56.67      .09 

59.92      .14 

42.97      .11 

14.26      .06 

36.55     .13 

rS.OI      .30 

40.95      .17 

50.15      .19 

28.5 

56.73  -h  .05 

60.03      .00 

43.06      .07 

14.30  +  .09 

36.65      .06 

13.27      .90 

41.10      .19 

50.25      .07 

Aug.  7.5 

56.76      .00 

60.08  +  .08 

43.11  +  .09 

14.30  -  .04 

36.72  +  .04 

13.41  +  .09 

41.19+  .07 

50.30  +  .03 

17.4 

56.73  -  .05 

60.08  -  .09 

43.11 -.09 

14.23      .10 

36.74      .00 

13.45-  .01 

41.24+  .02 

50.31  -  .09 

87.4 

66.66      .09 

60.04      .06 

43.08     .06 

14.11       .15 

36.72  -  .04 

r3.39      .11 

41.24-  .09 

50.27      .07 

Sept  6.4 

56.55      .19 

59.95      .10 

4^00     .09 

13.94      .10 

36.65      .08 

13.23      .91 

41.20      .06 

50.18      .11 

16.4 

56.42      .15 

59.83      .13 

42.90     .19 

13.73      .93 

36.55      .19 

12.97      .99 

4r.Il      .10 

50.05      .15 

26.3 

56.26  -  .17 

59.68-  .16 

42.76  -  .14 

13.48  -  .96 

36.42  -  .14 

12.65  -  .35 

40.99  -  .13 

49.88  -  .17 

Oct.    6.3 

56.08      .18 

59.51       .18 

42.62      .15 

13.2r      .97 

36.27      .15 

12.26      .41 

40.85      .15 

49.70      .19 

16.3 

55.91      .18 

59.33      .18 

42.46      .16 

12.93      .28 

36.11      .16 

n.83      .43 

40.69      .16 

49.50      .90 

26.2 

55.72      .18 

59.16      .17 

42.30      .16 

12.65      .98 

35.94      .16 

11.39      .44 

40.53      .16 

49.30      .91 

Nov.  5.2 

55.55      .16 

59.00      .15 

42.15      .14 

12.37      .97 

35.78      .15 

10.95      .43 

40.37      .15 

49.09      .90 

15.2 

55.41  -.13 

58.86 -.19 

42.03  -  .11 

12.11 -.95 

35.64  -  .14 

10.53  -  .40 

40.22 -.14 

48.90 -.18 

25.2 

56.30 -.10 

58.75  -  .09 

41.94 -.08 

11.87 -.93 

35.50  -  .13 

10. 16 -.36 

40.09 -.19 

48.72  -  .16 

Mean 
Solar 
Date. 

rCygni. 

CCapricor. 

74  Cygni. 

V  Ootantis. 

CChamflBle- 
onti8,8.P. 

•r«  Cygni. 

16Pega8]. 

IT  Pegasi. 

O           / 

52  25 

112°  53 

50     5 

173  13 

189  33 

4f  12 

64  35 

57  21 

li     m 

21   10 

h     m 

21  20 

h     m 

21  32 

21  34 

b     m 

21  36 

h     m 
21  42 

h     m 

21  48 

h     ni 

22     5 

8 

B 

8 

R 

B 

s 

8 

8 

July   8.6 

28.27  +  .21 

28.73  +  .95 

36.58  +  .93 

21.01  +1.44 

56.87  -  .84 

47.82  +  .96 

7.79  +  .94 

10.39+  .96 

18.0 

28.46      .16 

28.96      .91 

36.79      .19 

22.33    1.19 

56.n      .68 

48.06      .91 

8.01       .90 

10.63      .99 

28.5 

28.59      .11 

29.15      .16 

36.95      .14 

23.38      .89 

55.51       .49 

48.24      .16 

8.18      .15 

10.82      .17 

Aug.  7.5 

28.68      .06 

29.28      .11 

37.07      .09 

24.11       .57 

5,5.14      .97 

48.37      .10 

8.31      .11 

10.97      .19 

17.5 

28.71  +  .01 

29.37      .06 

37.12+  .03 

24.51  +  .94 

54.97  -  .07 

48.43  +  .03 

8.41      .07 

U.07      .08 

27.5 

28.69  -  .04 

29.41  +  .01 

37.13 -.09 

24.59  -  .09 

55.01  +  .18 

48.43  -  .03 

8.45  +  .09 

11. 13 +.03 

Sept..  C.4 

28.62      .09 

29.40  -  .03 

37.09      .07 

24.33      .44 

55.32      .44 

48.38     .08 

8.44  -  .03 

11.13-  .01 

16.4 

28.51      .13 

29.36      .07 

37.00      .11 

23.71       .76 

55.86      .64 

48.28      .13 

8.39      .06 

11.11       .05 

26.4 

28.37      .16 

29.27      .10 

36.87      .15 

22.81     1.04 

56.58      .89 

48.  r  2      .18 

8.32      .09 

11.03      .09 

Oct.    6.4 

28.19      .19 

29.15      .19 

36.70      .18 

2r.64     1.98 

57.51     1.09 

47.92      .91 

8.20      .12 

10.92      .19 

16.3 

27.99  -  .90 

29.02  -  .14 

36.51  -  .90 

20.25-1.47 

58.62  +1.17 

47.70  -  .93 

8.07  -  .14 

10.78 -.15 

26.3 

27.78      .91 

28.87      .15 

36.30     .91 

18.71     1.60 

59.85    1.97 

47.46      .95 

7.92      .15 

10.62      .17 

Nov.  5.3 

27.57      .21 

28.72      .15 

36.09      .91 

17.06     1.66 

61.16    1.83 

47.20      .96 

7.76      .16 

10.45      .18 

15.2 

27.36      .90 

28.58      .14 

35.87      .91 

15.40     1.64 

62.51     1.35 

46.93      .96 

7.59      .15 

10.27      .17 

25.2 

27.16      .19 

28.44      .19 

35.67      .90 

13.77     1.58 

63.86    1.31 

46.67      .95 

7.45      .14 

10.10      .16 

Dec.   5.2 

26.99  -  .16 

28.33  -  .10 

35.47  -  .19 

12.25  -1.45 

65.13+1.90 

46.42- JM 

7.31  -  .13 

9.94  -  .15 
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APPROXIMATE  NORTH  POLAR  DISTANCES  AND  APPARENT  RIGHT  ASCENSIONS, 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

Mean 
Solar 
Date. 

V  Octantis. 

y  Aquarii. 

a  Aquarii. 

a  LacertiB. 

lOLacerta). 

/?  Octantis. 

X  Pogasi. 

Groom  br. 
1706,  S.  P. 

176°  3l' 

9f56' 

lOf  14 

40  17 

o          / 

51  31 

17  f  57 

67    0 

348  2 1' 

h     m 

22  10 

h     in 

22  16 

h     m 

^2  24 

h.     m 

22  26 

h     ni 

22  34 

h     m 
22  34 

h     m 

22  41 

h     ni 

22  51 

a 

8 

■ 

a 

a 

8 

H 

a 

July  8.6 

59.91  +3.06 

3.10  +  .25 

54.33  +  .97 

49.64  +  .39 

23.69  +  .29 

61.88+1.41 

18.25  +  .27 

12.00-  .69 

18.6 

62.76    9.61 

3.43       .S3 

54.59      .94 

49.94      .97 

23.96      .95 

6:1.24     1.99 

18.51       .94 

11.44       .50 

28.6 

65.13    9.10 

3.64      .19 

54.81      .90 

50.19      .99 

24.19      .91 

61.45    I.IO 

18.74      .91 

11.01       .37 

Aug.  7.6 

66.95    1.53 

3.80      .15 

55.00      .16 

50.38      .16 

24.38      .17 

65.43      .85 

18.92      .17 

10.71        .94 

I7..5 

68.19      .99 

3.94      .11 

55.14      .19 

50.50      .10 

24.52      .19 

66.14      .68 

19.07      .13 

10.53-  .10 

27.5 

68.79  +  .97 

4.02  +  .06 

55.23  -1-  .08 

50.57  +  .04 

24.61  +  .06 

6(5.59  +  .31 

19.17+  .08 

10.51  +  .05 

Sept..  6.5 

68.73  -  .40 

4.06  +  .09 

55.29  +  .04 

50.59  -  .01 

24.64  +  .01 

66.76  +  .09 

19.23+  .03 

10.63      .91 

16.4 

67.99    1.04 

4.06  -  .09 

55.30      .00 

50.55      .06 

24.63  -  .03 

66.63  -  .97 

19.24 -.01 

10.93      .37  1 

26.4 

66.66    1.63 

4.03      .05 

55.28  -  .04 

50.46      .11 

24.59      .07 

66.22      .55 

19.21       .04 

11.38      .59 

Oct.    6.4 

64.72    9.90 

3.90      .08 

55.22      .07 

50.33      .15 

24.50      .11 

65.54      .79 

19.16      .07 

11.98      .67 

16.4 

62.27  -9.65 

3.88 -.10 

55.14 -.09 

50.15-  .19 

24.37  -  .14 

64.64-1.00 

19.07-  .10 

12.72+  .88 

26.3 

59.43    3.00 

3.77      .19 

55.03      .11 

49.95      .99 

24.23      .16 

63.54     1.18 

18.96      .19 

13.62      .95 

Nov.  5.3 

56.26    3.95 

3.65      .13 

54.92      .19 

49.72      .94 

24.06      .18 

62.28    1.31 

18.83      .13 

14.62    1.06 

15.3 

52.94     3.34 

3.52      .19 

54.79      .13 

49.47      .95 

23.87      .19 

60.92    1.38 

18.71       .14 

15.73    1.17 

26.3 

49.58    3.39 

3.41      .11 

54.67      .19 

49.21       .95 

23.69      .19 

59.52    1.39 

18.56      .14 

16.95    1.S4 

Dec.   5.2 

46.30  -3.18 

3.29  -  .10 

54.5<;-.ll 

48.96  -  .94 

23.50  -  .19 

58.14-1.36 

18.42 -.13 

18.20  +1.97 

15.2 

43.27  -9.90 

3.20  -  .08 

54.45  -  .10 

48.72  -  .93 

23.31  -  .18 

56.81  -1.98 

18.30-  .11 

19.48 +1.S8 

0  Androm. 

^  Aquarii. 

rPegasi. 

^Androm. 

»'  Aqnarii. 

JSculptoris. 

y»  Octantis. 

33Pisciam. 

Mean 
Solar 
Date. 

o          / 

48  16 

96  38 

66  51 

O           i 

44,    8 

108  53 

118°  44 

172*"  37 

96  19 

h     ni 

22  56 

h      m 

23    8 

h     m 

23  15 

h     m 
23  32 

1i     m 

23  38 

h      ni 

23  43 

h     m 
23  45 

h     in 

23  59 

8 

8 

a 

a 

a 

a 

8 

a 

July  28.6 

56.27  +  .99 

42.59  +  .94 

16.29+  .99 

15.61  +  .99 

34.82 +.97 

16.93-I-.96 

50.52+1.48 

47.06  +  .95 

Aug.  7.6 

56.49      .90 

42.81       .90 

16.50      .19 

15.88      .94 

35.07      .83 

17.17      JH 

51.91     1.99 

47.30      .93 

17.6 

56.66      .15 

42.98      .16 

16.68      .16 

16.10      .19 

35.28      .19 

17.41       .91 

53.10    1.06 

47.52      .90 

27.5 

56.78     .10 

43.12      .19 

16.82      .19 

16.27      .14 

35.45      .15 

17.60      .17 

54.03      .79 

47.70      .16 

Sept  6.5 

56.85  +  .04 

43.21       .08 

16.91       .07 

16.39      .09 

35.58      .11 

17.75      .13 

54.67      .50 

47.85      .13 

16.5 

56.86  -  .01 

43.27  +  .04 

16.96 +.03 

16.46+  .04 

35.68 +.07 

17.85  +  .08 

55.02  +  .90 

47.96+  .09  j 

26.5 

56.84      .05 

43.28      .00 

16.98      .00 

16.48      .00 

•35.72  +  .03 

17.89 +.03 

55.07  -  .19 

48.03      .05 ' 

Oct.    6.4 

56.77      .09 

43.27  -  .03 

16.96-  .04 

16. 46 -.04 

35.73  -  .01 

17.91  -  .01 

54.78      .43 

4*5.06  +  .01 

16.4 

5666      .19 

43.22      .06 

16.91      .07 

16.39      .08 

35.70      .04 

17.88     .05 

54.22      .71 

48.05  -  .09 

26.4 

56.53      .15 

43.15      .08 

16.82      .10 

16.29      .19 

35.65      .07 

17.82      .08 

53.35      .99 

48.03      .04 

Nov.  5.3 

56.37  -  .17 

43.05  -  .10 

16.72 -.11 

16.15 -.15 

35.57  -  .09 

17.73 -.10 

52.25-1.90 

47.98  -  .06 

15.3 

56.19      .19 

42.95      .11 

16.61      .19 

15.99      .17 

35.47      .10 

17.63      .19 

50.94    1.37 

47.90     '.08 

25.3 

56.00      .90 

42.81      .11 

16.48      .13 

15.80      .19 

35.36      .11 

17.50      .13 

49.51     1.49 

47.82      .09' 

Dec.    5.3 

55.80      .90 

42.73      .11 

16.35      .13 

15.60      .90 

35.25      .19 

17.37      .13 

47.97    1.56 

47.72      .10 ' 

15.2 

55.61      .19 

42.63      .10 

16.23      .13 

15.40      .90 

35.13      .11 

17.24      .13 

46.39    1.57 

47.62      .10 1 

25.2 

55.43  -  .18 

42.53  -  .09 

16. 10 -.19 

15.20 -.90 

35.02  -  .10 

17.11 -.13 

44.83-1.58 

47.52-  .10 

35.2 

55.25  -  .17 

42.46  -  .07 

15.98-  .11 

14. 99 -.20 

34 .92 -.09 

16.99 -.19 

4.3.36-1.40 

47.41  -.10 

SOLAR  EPHEMERIS,  1891. 
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FOR  WASHINGTON  MEAN  AND  APPARENT  NOON. 

Ditto. 

AppMent  Bight 

Hourly 
Motion. 

ofTime 
for 

Semi, 
tliiunetor 

Sidereal 
Time  of 
Semid. 
Passing 
Moridf 

Sidereal 
Time 

of 
Mean 
Koou. 

HmuKoob. 

^SL 

Mean  Noon. 

App. 
Noon. 

Right 
Asomi. 

DecU- 
nation. 

Jan.   1 

h    m    • 
18  48    5.38 

• 
6.09 

O        /       u 

-22  59  36.5 

35.7 

• 
Il.€84 

+19.67 

ni     8 
+  3  50.91 

16  18.41 

m     s 
1  11.08 

h  m     a      1 
18  44  14.55 

2 

18  52  30.05 

30.85 

22  54  18.6 

17.6 

11.081 

13.81 

4  19.03 

16  18.41 

1  11.03 

1848  11.11 

3 

1?  56  54.40 

55.28 

22  48  33,3 

32.1 

11.007 

14.96 

4  46.82 

16  18.40 

1  10.98 

18  52    7.67 

4 

19    1  18.38 

19.34 

22  42  20.7 

19.3 

10.800 

16.08 

5  14.24 

16  18.38 

1  10.93 

18  56    4.23 

5 

19   5  41.95 

42.99 

22  35  41.2 

39.6 

10.973 

17.90 

5  41.25 

16  18.35 

1  10.87 

19    0    0.79 

6 

19  10   5.07 

6.19 

-22  28  34.9 

33.0 

10.8S5 

+18.39 

+  6   7.83 

16  18.32 

1  10.81 

19    3  57.35 

7 

19  14  27.74 

.28.93 

22  20  61.9 

59.8 

10.936 

19.49 

6  33.95 

16  18.29 

1  10.74 

19   7  53.90 

8 

19  18  49.92 

51.18 

22  13   2.5 

0.1 

10.914 

90.59 

6  59.58 

16  18.26 

1  10.67 

19  1 1  50.46 

9 

19  23  11.58 

12.91 

22    4  37.0 

34.3 

io.e^ 

91.60 

7  24.68 

16  18.22 

1  10.59 

19  15  47.02 

10 

19  27  32.69 

34.09 

21  55  45.6 

42.6 

10.868 

99.68 

7  49.24 

16  18.18 

1  10.51 

19  19  43.58 

11 

19  31  53.22 

54.69 

-21  46  28.4 

25.1 

10.849 

+93.74 

+  8  13.21 

16  18.14 

I  10.43 

19  23  40.13 

12 

19  36  13.14 

14.68 

21  36  45.8 

42.2 

10.816 

94.79 

8  36.58 

16  18.09 

1  10.35 

19  27  36.69 

13 

19  40  32.42 

34.03 

2126  38.1 

34.2 

10.790 

95.89 

8  59.31 

16  18.04 

1  10.26 

19  31  33.25 

14 

19  44  51.05 

52.72 

21  16    5.7 

1.5 

10.709 

96  85 

9  21.38 

16  17.98 

1  10.17 

19  35  29.81 

15 

19  49   9.00 

10.73 

21    5    8.8 

4.3 

10.733 

97.66 

9  42.78 

16  17.92 

1  10.08 

19  39  26.36 

16 

19  53  26.25 

28.03 

-20  53  47.6 

42.7 

10.709 

+98.87 

+10    3.47 

16  17.85 

1    9.99 

19  43  22.92 

17 

19  57  42.77 

44.61 

20  4162.5 

67.3 

10.671 

99.86 

10  23.44 

16  17.77 

I    9.89 

19  47  19.47 

18 

20    1  58.56 

60.45 

20  29  54.0 

48.5 

10.640 

30.84 

10  42.67 

16  17.69 

1    9.79 

19  51  16.03 

19 

20   6  13.61 

15.55 

20  17  22.3 

16.5 

10.609 

31.79 

11     1.16 

16  17.61 

1    9.69 

19  55  12.59 

20 

20  10  27.90 

29.88 

20   4  27.8 

21.6 

10.577 

39.74 

11  18.89 

16  17.53 

1    9.59 

19  59    9.15 

21 

20  14  41.41 

43.44 

-19  51  10.8 

4.3 

10.545 

+33.67 

+1 1  35.84 

16  17.44 

1    9.49 

20   3    5.71 

22 

20  18  54.14 

56.21 

19  37  31.7 

24.9 

10.513 

34.58 

11  52.01 

1^  17.34 

1    9.38 

20    7   2.27 

23 

20  23   6.08 

8.19 

19  23  30.9 

23.7 

10.481 

35.48 

12   7.38 

16  17.24 

1    9.27 

20  10  58.83 

24 

20  27  17.22 

19.37 

19   9   8.6 

I.I 

10.448 

36.36 

12  21.96 

16  17.13 

1    9.16 

20  14  55.38 

25 

20  31  27.57 

29.75 

18  54  25.3 

17.5 

10.415 

37.93 

12  35.75 

16  17.01 

1    9.05 

20  18  51.94 

26 

20  35  37.12 

39.33 

-18  39  21.3 

13.2 

10.389 

+38.09 

+  12  48.74 

16  16.89 

1    a94 

20  22  48.50 

27 

20  39  45.87 

48.11 

18  23  57.1 

48.7 

10.349 

38.99 

13    0.93 

16  16.76 

1    8.83 

20  26  45.(M3 

28 

20  43  53.83 

56.09 

18   8  13.0 

4.2 

10.315 

39.74 

13  12.32 

16  16.63 

1    8.71 

20  30  41.61 

29 

20  48   0.98 

3.26 

17  52   9.4 

0.3 

10.962 

40.55 

13  22.91 

16  16.49 

1    8.60 

20  34  38.16 

30 

20  52    7.32 

9.62 

17  35  46.5 

37.1 

10.948 

41.34 

13  32.69 

16  16.35 

1    8.48 

20  38  34.72 

31 

20  56  12.86 

15.18 

-17  18  64.8 

55.2 

10.915 

+49.11 

+  13  41.67 

16  16.20 

1    8.37 

20  42  31.27 

Feb.    1 

21    0  17.(;0 

10.94 

17    1  64.8 

55.0 

10.181 

49.88 

13  49.85 

16  16.05 

1    8.25 

20  46  27.82 

2 

21    4  21.54 

23.89 

16  44  46.9 

36.8 

JO. 148 

43.69 

13  57.23 

16  15.89 

1    8.14 

20  50  24.-38 

3 

21    8  24.68 

27.04 

1627  11.3 

0.9 

10.114 

44.34 

14    3.80 

16  15.73 

1    8.02 

20  54  20.94 

4 

21  12  27.02 

29.39 

16   9  18.4 

7.8 

lo.oei 

45.05 

14    9.57 

16  15.56 

1    7.91 

20  58  17.50 

5 

21  16  28.56 

30.94 

-15  50  68.8 

59.0 

10.048 

+46.74 

+  14  14.54 

16  15.39 

1    7.79 

21    2  14.06 

6 

2120  29.30 

31.68 

15  32  42.9 

31.0 

10.014 

46.41 

14  18.71 

16  15.22 

1    7.68 

21    6  10.62 

7 

21  24  29.24 

31.62 

15  1361.0 

49.8 

9.981 

47.07 

14  22.09 

16  15.04 

1    7.56 

21  10    7.17 

8 

21  28  28.39 

30.77 

14  54  63.6 

52.2 

9.948 

47.70 

14  24.68 

16  14.87 

1    7.45 

21  14    3.72 

9 

21  32  26.75 

29.13 

14  3551.1 

39.5 

9.915 

48.39 

14  26.48 

16  14.69 

1    7.34 

21  18   0.28 

10 

21  36  24.32 

26.70 

-14  16  24.0 

12.2 

9.889 

+48.09 

+  14  27.49 

16  14.51 

1    7.23 

21  21  56.a3 

11 

21  40  21.10 

23.47 

13  56  42.6 

30.7 

9850 

49.51 

14  27.71 

16  14.33 

1    7.12 

21  25  53.39 

12 

21  44  17.10 

19.46 

13  36  47.5 

35.4 

9.817 

50.07 

14  27.15 

16  14.15 

1    7.01 

21  29  49.95 

13 

21  48  12.32 

14.67 

13  16  39.1 

26.9 

9.785 

50.61 

14  25.81 

16  13.96 

1    6.90 

21  33  46.50 

14 

21  52   6.78 

9.12 

12  56  17.8 

5.5 

9.753 

51.14 

14  23.71 

16  13.77 

1    6.79 

21  37  43.05 

15 

21  56   0.49 

2.82 

-12  35  44.0 

31.6 

9.791 

+51.66 

+14  20.86 

16  13.57 

1    6.69 

214139.60 

16 

21  59  53.46 

55.77 

-12  14  58.1 

45.6 

9.601 

+59.15 

+14  17.26 

16  13.37 

1    6.5812145  36.161 

IfoTB.~For  mean  timeintamtl  of  aemidiameter  passing  meridiaa,  subtraot  O'.lOfirom  the  siderealinterval. 


378 
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FOR  WASHINGTON  MEAN  AND  APPARENT  NOON. 

Date. 

Apparent  Right 
AAcension. 

Apparent 
DecUnation. 

Honrly 
Motion. 

of  Time 

Semi, 
diameter 

Sidereal 
Time  of 

Sidereal 
Time 

_ 

for 

at 

Semid. 

of 

1 
1 

Mean  Xoon. 
h    m     B 

App. 
Xooii. 

8 

Mean  Noon. 

App 
^oon. 

Right 
Ancen. 

DeoU- 
nation. 

Ifoon. 

^ST"' 

Passing 
Meridf 

HeMi 
Koon. 

O         t      II 

// 

B 

tt 

m     • 

t     II 

m    8 

h  m     • 

Feb.  16 

21  59  53.40 

55.77 

-12  14  58.1 

45.6 

9.091 

+99.15 

+14  17.26 

16  13.37 

1   6.58 

2145  36.16 

17 

22    3  45.69 

47.98 

1 1  53  60.6 

48.1 

9.661 

59.63 

14  12.93 

16  13.17 

1   6.48 

21  49:J2.71 

18 

22    7  37.21 

39.48 

1 1  32  52.0 

39.5 

9.63!2 

53.06 

14    7.89 

16  12.97 

1   6.38 

21  53  29.2( 

19 

22  1 1  28.03 

30.28 

1 1  1 1  32.6 

20.1 

9.603 

53.53 

14    2.15 

16  12.76 

1   6.28 

21  57  25.82 

20 

22  15  18.17 

20.30 

10  49  62.8 

50.3 

9.575 '     53.95 

13  65.73 

16  12.54 

1    6.18 

22    1  22..38  1 

21 

22  19    7.63 

9.83 

-10  28  23.0 

10.5 

9.548 

+54.35 

+  13  48.64 

16  12.32 

1  6.o:i 

22    5  18.93 

22 

22  22  56.45 

58.62 

10    6  33.7 

21.2 

9.591 

54.74 

13  40.90 

16  12.10 

1  6.00 

22    9  15.  It* 

23 

22  26  44.64 

46.78 

9  44  35.2 

22.8 

9.496 

55.13 

13  32.53 

16  11.87 

1    5.91 

22  13  12.04 

24 

22  30  32.22 

34.33 

9  22  27.9 

15.5 

9.471 

55.48 

13  23.55 

16  11.64 

1    5.82 

22  17    8.511 

25 

22  34  19.22 

21.30 

8  59  72.2 

59.9 

9.446 

55.83 

13  13.99 

16  11.41 

1    5.74 

22  21    5.15 

1          26 

22  38    5.65 

7.70 

-  8  37  48.4 

36.2 

9.493 

+56.15 

+13   3.86 

1611.17 

1   5.66 

22  25    1.70 

!          27 

22  41  51.53 

53.55 

8  15  16.0 

4.8 

9.401 

66.47 

12  53.19 

16  10.93 

1   5.58 

22  28  58.25 

i          28 

22  45  36.88 

38.87 

7  52  38.2 

26.2 

9.380 

66.76 

12  41.99 

16  10.68 

1   5.50 

22.32  54.80 

Mar.  1 

22  49  21.73 

23.68 

7  29  52.6 

40.7 

9.359 

57.04 

12  30.28 

16  10.43 

1   5.43 

22  36  51.36 

2 

22  53    6.09 

8.01 

7    6  60.4 

48.6 

9.339 

57.30 

12  18.08 

16  10.18 

1   5.36 

22  40  47.91 

3 

22  56  49.98 

51.86 

-  6  43  62.1 

50.5 

9.319 

+57.55 

+12   6.41 

16   9.93 

1   5.29 

22  44  44.47 

4 

23    0  33.42 

35.26 

6  20  58.1 

46.6 

9.301 

57.78 

1162.29 

16   9.68 

1   6.22 

22  48  41.02 

5 

23    4  16.43 

18.23 

5  57  48.7 

37.4 

9.983 

57.99 

1138.74 

16   9.42 

1   5.15 

22  52  37.57 

6 

23    7  59.02 

60.78 

5  34  34.3 

23.2 

9.967 

58.19 

1124.78 

16   9.16 

1   5.09 

22  56  34.12 

7 

23  1141.21 

42.93 

5  11  15.3 

4.4 

9.351 

58.38 

11  10.42 

16   8.90 

1    5.03 

23    0  30.68 

8 

23  15  23.02 

24.70 

-  4  47  52.1 

41.4 

9.235 

+58.54 

+10  55.68 

16   8.63 

1   4.97 

23    4  27.23 

9 

23  19    4.47 

6.10 

4  24  25.1 

14.6 

9.390 

58.70 

10  40.57 

16    8.37 

1   4.92 

23   8  23.79 

10 

23  22  45.57 

47.16 

4    0  54.7 

44.4 

9306 

58.83 

1025.11 

16   8.11 

1   4.87 

23  12  20.34 

II 

23  26  26.33 

27.88 

3  37  21.4 

11.3 

9.193 

58.94 

10    9.32 

16   7.85 

1   4.82 

23  16  16.90 

12 

23  30    6.77 

8.28 

3  13  45.5 

35.7 

9.179 

59.04 

9  53.21 

16    7.59 

1   4.77 

23  20  13.45 

13 

23  33  46.91 

48.38 

-  2  49  67.4 

57.9 

9.166 

+69.13 

+  9  36.80 

16    7.33 

1   4.73 

23  24  10.00 

14 

23  37  26.77 

28.20 

2  26  27.5 

18.3 

9.155 

59.19 

9  20.11 

16    7.07 

1    4.69 

23  28    6.55 

15 

23  41    6.37 

7.75 

2   2  46.3 

37.4 

9.144 

59.93 

9    3.15 

16   6.80 

1   4.65 

23  32   3.11 

16 

23  44  45.71 

47.05 

138  64.1 

55.5 

9.134 

S9.35 

8  45.94 

16    6.54 

1    4.62 

23  35  59.66 

17 

23  48  24.83 

26.12 

1  15  21.3 

13.0 

9.135 

59.97 

8  28.52 

16    6.27 

1   4.59 

23  39  56.21 

18 

23  52    3.75 

4.99 

-  0  51  38.3 

30.3 

9.118 

+59.98 

+  8  10.89 

16    6.01 

1    4.57 

23  43  52.76 

19 

23  55  42.47 

43.67 

0  27  55.4 

47.6 

9.111 

59.38 

7  53.06 

16    5.74 

1   4.55 

23  47  49.32 

20 

23  59  21.03 

22.19 

-  0    4  13.0 

5.5 

9.105 

59.35 

:  35.06 

16    5.47 

1   4.53 

23  51  45.87 

21 

0    2  59.45 

60.57 

+  0  19  28.6 

35.8 

9.099 

59.31 

7  16.94 

16    5.20 

1   4.51 

23  55  42.42 

22 

0    6  37.76 

38.83 

0  43    8.9 

15.8 

9.095 

59.16 

6  58.70 

16   4.93 

1   4.49 

23  59  38.97 

23 

0  10  15.97 

16.99 

+  1    6  47.6 

54.2 

9.091 

+59.08 

+  6  40.36 

16    4.66 

1   4.48 

0    3  35.53 

24 

0  13  54.10 

65.07 

130  24.4 

30.7 

9.089 

59.00 

6  21.95 

16    4.38 

1   4.48 

0    7  32.08 

25 

0  17  32.18 

33.10 

1  53  59.1 

65.0 

9.087 

58.90 

6    3.48 

16    4.10 

1   4.47 

0  1128.64 

26 

0  21  10.25 

11.12 

2  17  31.2 

36.8 

9.066 

58.78 

5  44.99 

16    3.82 

1   4.47 

0  15  25.19 

27 

0  24  48.31 

49.14 

2  41    0.4 

5.7 

9.086 

58.65 

5  26.50 

16    3.54 

1   4.47 

0  19  21.79 

28 

0  28  26.40 

27.18 

-f  3    4  26.5 

31.5 

9.088 

+58.51 

+  5    8.04 

16    3.26 

1    4.47 

0  23  18.29 

29 

0  32    4.53 

5.26 

3  27  49.0 

53.6 

9.091 

58.36 

4  49.63 

16    2.98 

1   4.48 

0  27  14.85 

30 

0  35  42.73 

43.41 

3  51    7.7 

12.0 

9.094 

58.19 

4  31.29 

16   2.70 

1   4.49 

0  31  11.40 

31 

0  39  21.03 

21.66 

4  14  22.1 

26.1 

9.008 

58.01 

4  13.04 

16   2.41 

1   4.50 

0  36   7.95 

32 

0  42  59.44 

60.03 

4  37  32.0 

35.7 

9.103 

57.89 

3  64.89 

16    2.13 

1   4.61 

0  39    4.50 

33 

0  46  37.9* 

38.52 

+  5    0  37.2 

40.6 

9.108'  +57.60 

+  3  36.86 

16    1.85 

1   4.53 

0  43    1.06 

34 

0  50  16.64 

17.14 

-H  5  23  37.2 

40.3 

9.114'  +57.38 

+  3  18.98 

16    1.56 

1  4.55 

0  46  67.61 

NuTR.— For  mean  time  interval  olncmidiameter  iKiHrtiiiu  niHriilian,  HiiUtr»<*.t  0M8  from  the  sidereal  Interval. 
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FOR  WASHINGTON  MEAN  AND  APPARENT  NOON. 

1 

Date. 

Apparent  Right 
Aaoension. 

Apparent 
Declination. 

Hourly 
Motion. 

of  Time 

for 

Anpareut 

l^oon. 

Semi- 
diameter 

Sidenal 
Timeof 
Semid. 
Passing 
Merid. 

1 

Sidereal 
Time 

of 
Mean 
Xoon. 

Mean  Noon. 

App. 
Noon. 

MeanKoon. 

App. 
Noon. 

Right 
Asoeu. 

Decli- 
nation. 

Apr,    1 

h    m    8 
0  42  59.44 

60.03 

O         /        tt 

+  4  37  32.0 

// 
35.7 

8 

9.103 

it 
+57.89 

m     8 
+3  54.89 

16   2J3 

m    8 
1    4.51 

h   m     8       1 
0  39    4.50 

9 

0  46  37.97 

38.52 

5    0  37.-2 

40.6 

9.108 

57.60 

3  36.86 

16    1.85 

1    4.53 

0  43    1.06 

3 

0  50  16.64 

17.14 

5  23  37.2 

40.3 

9.114 

57.38 

3  18.99 

16    1.56 

1    4.55 

0  46  57.61 

4 

0  53  55.47 

55.93 

5  46  31.5 

34.3 

9.131 

57.14 

3    1.27 

16    1.28 

1    4.57 

0  50  54.17 

5 

0  57  34.49 

34.91 

6   9  19.9 

22.4 

9.130 

56.88 

2  43.74 

16    1.00 

1    4.60 

0  54  50.72 

6 

1     1  13.72 

14.09 

4-6  32   2.1 

4.3 

9.138 

+56.61 

+2  26.41 

16    0.72 

1   4.63 

0  58  47.28 

7 

1    4  53.15 

53.47 

6  64  37.6 

39.6 

9.147 

66.33 

2   9.30 

16    0.44 

1   4.66 

1    2  43.83 

8 

1    8  32.81 

33.09 

7  17   6.2 

7.9 

9.1fi6 

66.04 

1  52.41 

16   0.17 

1   4.70 

1    6  40.38 

9 

1  12  12.71 

12.95 

7  39  27.4 

28.9 

9.167 

65.79 

1  35.76 

15  59.89 

1   4.73 

1  10  36.94 

10 

1  15  52.87 

53.07 

a    1  40.9 

42.2 

9.179 

55.40 

1  19.37 

15  59.62 

14.77 

1  14  33.50 

11 

1  19  33.29 

33.45 

-1-  8  23  46.3 

47.3 

9.191 

+55.05 

+1    3.24 

15  59..35 

1   4.81 

1  18  30.05 

12 

1  23  14.00 

14.12 

8  45  43.2 

43.9 

9JW3 

54.69 

0  47.40 

15  59.08 

1   4.86 

1  22  26.61 

13 

1  26  55.00 

55.08 

9   7  31.2 

31.7 

9.815 

64.38 

0  31.85 

15  58.81 

1   4.90 

126  23.16 

14 

1  30  36.31 

36.35 

9  29  10.1 

10.4 

9.996 

53.93 

0  16.61 

15  58.55 

1   4.95 

1  30  19.71 

15 

1  34  17.94 

17.94 

9  50  39.4 

39.5 

9.S48 

63.53 

+0    1.69 

15  58.29 

1   5.00 

1  34  16.26 

16 

1  37  59.91 

59.87 

+10  11  58.8 

58.6 

9.956 

+53.10 

-0  12.89 

15  58.03 

1   5.06 

1  38  12.81 

17 

1  41  42.24 

42.16 

10  33    8.0 

7.6 

9.971 

68.67 

0  27.12 

15  57.77 

1   5.11 

1  42   9.37 

18 

1  45  24.93 

24.82 

10  54    6.7 

6.1 

9.986 

S8.S3 

0  40.98 

15  57.51 

1   5.17 

1  46    5.93 

19 

149   8.01 

7.87 

11  14  54.6 

53.8 

9.303 

51.77 

0  54.46 

15  57.25 

1   5.23 

1  50   2.48 

SO 

152  51.48 

51.31 

11  35  31.3 

30.3 

9.390 

51.99 

\    7.53 

15  56.99 

1   5.29 

1  53  59.03 

81 

1  56  35.38 

35.18 

-I'll  55  66.5 

55.3 

9.338 

+50.81 

-1  20.19 

15  56.74 

1   5.35 

I  57  55.59 

22 

2   0  19.71 

19.47 

12  16    9.8 

8.5 

9.356 

50.30 

1  32.42 

15  56.49 

1   5.42 

2    1  52.14 

23 

2   4    4.49 

4.22 

12  36  10.9 

9.5 

9.375 

49.79 

1  44.20 

15  56.23 

1   5.49 

2   5  48.70 

24 

2   7  49.73 

49.43 

12  55  59.6 

58.0 

9.395 

49.37 

1  55.52 

15  55.98 

1   5.56 

2   9  45.26 

25 

2  1 1  35.44 

35.11 

13  15  35.7 

34.0 

9.415 

48.73 

2   6.36 

15  55.73 

1   5.63 

2  1341.81 

26 

2  15  21.65 

21.29 

+13  34  58.8 

57.0 

9.436 

+48.18 

-2  16.70 

15  55.48 

1   5.70 

2  17  38.36 

27 

219   8.37 

7.98 

13  54    8.6 

6.7 

9.457 

47.63 

2  26.53 

15  55.23 

1   5.78 

2  2134.92 

28 

2  22  55.60 

55.19 

14  13   4.8 

2.8 

9.479 

47.05 

2  35.85 

15  54.98 

1   5.86 

2  25  31.47 

29 

2  26  43.36 

42.93 

14  31  47.0 

44.9 

9.501 

46.47 

2  44.64 

15  54.73 

1   5.93 

2  29  28.03 

30 

2  30  31.67 

31.22 

14  50  15.0 

12.8 

9.5Q4 

45.86 

2  52.89 

15  54.48 

1  6.01 

2  33  24.58 

May    1 

2  34  20.53 

20.06 

+  15   8  28.4 

26.2 

9.547 

+45.35 

-3   0.58 

15  54.23 

1   6.08 

2  37  21.14 

2 

2  38   9.95 

9.46 

15  26  27.0 

24.7 

9.571 

44.63 

3    7.72 

15  53.99 

1   6.16 

2  41  17.69 

3 

2  4159.92 

59.41 

15  44  10.3 

8.0 

9.594 

43.96 

3  14.31 

15  53.75 

1   6.24 

2  45  14.24 

4 

245  50.46 

49.93 

16    138.1 

35.8 

9.618 

43.33 

3  20.33 

15  53.51 

1  6.32 

2  49  10.80 

5 

2  49  41.57 

41.03 

16  18  50.2 

47.8 

9.641 

49.67 

3  25.77 

15  53.28 

1   6.40 

2  53   7.36  1 

6 

2  53  33.26 

32.70 

+16  35  46.1 

43.6 

9.666 

+41.96 

-3  30.64 

15  53.05 

1   6.48 

2  57    3.91 

7 

2  57  25.52 

24.94 

16  52  25.5 

23.0 

9.669 

41.99 

3  34.94 

15  52.83 

1   6.56 

3    1    0.47 

8 

3    1  18.-35 

17.76 

17   8  48.1 

45.6 

9.713 

40.59 

3  38.67 

15  52.61 

1   6.64 

3    4  57.03 

9 

3    5  11.75 

J1.I5 

17  24  53.6 

51.0 

9.737 

39.86 

3  41.82 

15  52.40 

1  6.72 

3    8  53.59: 

10 

3    9    5.72 

5.11 

17  40  41.5 

39.0 

9.761 

39.13 

3  44.40 

15  52.19 

1   6.80 

3  1250.14' 

11 

3  12  60.26 

59.64 

+17  56  11.7 

9.2 

9.785 

+38.39 

-3  46.42 

15  51.98 

1   6.88 

3  16  46.70 

12 

3  16  55.36 

54.74 

18  1123.8 

21.4 

9.808 

37.63 

3  47.88 

15  51.77 

1  6.97 

3  20  43.25 

13 

3  20  51.03 

50.41 

18  26  17.5 

15.1 

9.831 

36.86 

3  48.77 

15  51.57 

1   7.05 

3  24  39.81 

14 

3  24  47.25 

46.63 

18  40  52.5 

50.2 

9.854 

38.07 

3  49.10 

15  51.37 

1   7.13 

3  28  36.36 

15 

3  28  44.02 

43.40 

18  55    8.6 

6.3 

9.877 

35.97 

3  48.89 

1551.18 

1   7.21 

3  32  32.92 

16 

3  32  41.34 

40.72 

+19    9    5.4 

3.2 

9.900 

+34.47 

-3  48.13 

15  50.99 

I   7.30 

3  36  29.48 , 

17 

3  36  39.21 

38.59 

+19  22  42.7 

40.5 

9.933 

+33.65 

-3  46.83 

15  50.80 

1   7.38 

3  40  26.04 

-   —               —  -       — 

- 

— 

_  — 

ITOTB.— For  mean  time  interval  of  semiUiameter  passing  meridian,  subtract  0*.18  from  the  sidereal  interval. 
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FOR  WASmNGTON  MEAN  AND  APPARENT  NOON. 

Date. 

Apparent  Right 
Asoension. 

Apparent 
Deolination. 

Hourly 
Motioi. 

of  Time 
for 

Semi- 
diameter 

Sidereal 
Time  of 
Semid. 
PaesiDs 
Keridr 

1 

Sideraal 
Time 

of 
Mean 
Noon. 

Mean  Noon. 

App. 
Noon. 

Mean  Noon. 

App. 
Noon. 

Bight 
Aaoen. 

Deoli. 
nation. 

May  17 

h    m    8 
3  36  39.21 

38.59 

+19  22'42.7 

40.5 

a 
9.S83 

II 
+33.65 

ma            ,     „ 
-3  46.83     15  50.80 

m    a 
1   7.38 

h  m     • 
3  40  26.04 

18 

3  40  37.62 

37.00 

19  35  60.2 

58.1 

9.945 

39.88 

3  44.98 

15  50.62 

I    7.40 

3  44  22.60 

19 

3  44  36.57 

35.95 

19  48  57.7 

55.7 

9.968 

31.96 

3  42.58 

15  50.44 

1   7.54 

3  48  19.15 

20 

3  48  36.05 

35.44 

20    1  34.9 

33.0 

9.990 

31.13 

3  39.65 

15  50.26 

1   7.62 

3  52  15.70  1 

21 

3  52  :J6.07 

35.47 

20  13  51.6 

49.7 

10.019 

30.97 

3  36.19 

15  50.08 

1   7.70 

3  56  12.26 

22 

3  56  36.62 

36.03 

+20  25  47.6 

45.8 

10.034 

+99.39 

-3  32.21 

15  49.91 

1    7.77 

4    0    8.82 

23 

4    0  37.69 

37.11 

20  37  22.6 

20.9 

10.055 

98.51 

3  27.70 

15  49.73 

1  7.a-> 

4    4    5.38 

24 

4    4  39.28 

38.71 

20  48  36.4 

34.8 

10.076 

97.63 

3  22.67 

15  49.56 

1   7.92 

4    8    1.94 

25 

4    8  41.38 

40.83 

20  59  28.8 

27.3 

10.096 

96.73 

3  17.12 

15  49.40 

1   7.99 

4  1 1  58.49 

26 

4  12  43.99 

43.45 

21    9  59.7 

58.3 

10.119 

95.83 

3  11.07 

15  49.24 

1   8.06 

4  15.'>5.05 

27 

4  16  47.09 

46.56 

+2120   8.7 

7.4 

10.139 

+94.91 

-3   4.53 

15  49.08 

1   8.12 

4  19  51.61 

28 

4  20  50.67 

50.16 

2129  55.7 

54.5 

10.150 

93.99 

2  57.50 

15  48.92 

1   8.18 

4  23  48.10 

29 

4  24  54.73 

54.24 

2139  20.4 

19.3 

10.179 

93.06 

2  49.99 

15  48.76 

1   8.24 

4  27  44.72 

30 

4  28  59.26 

58.79 

21  48  22.8 

21.8 

10.198 

99.13 

2  42.02 

15  48.61 

1   8.30 

4  31  41.28 

31 

4  33    4.24 

3.79 

21  57   2.5 

1.6 

10.316 

91.18 

2  33.60 

15  48.46 

1   8.36 

4  35  37.84 

Jane  1 

4  37    9.66 

9.24 

+22    5  19.4 

18.6 

10.834 

+90.93 

-2  24.74 

15  48.32 

1   8.42 

4  39  34.39 

2 

4  41  15.50 

15.11 

22  13  13.3 

12.6 

10.351 

19.96 

2  15.46 

15  48.18 

1   8.48 

4  43  30.95 

3 

4  45  21.73 

21.37 

22  20  44.0 

43.4 

10.367 

18.99 

2    5.79 

15  48.04 

1   8.53 

4  47  27.51 

4 

4  49  28.32 

27.99 

22  27  51.3 

50.7 

10.983 

17.31 

1  55.75 

15  47.91 

1   8.58 

4  51  24.07 

5 

4  53  35.27 

34.97 

22  34  35.0 

34.5 

10.997 

16.33 

1  45.34 

15  47.79 

1   8.63 

4  55  20.62 

6 

4  57  42.58 

42.31 

+22  40  55.1 

54.7 

10.310 

+15.34 

-1  34.61 

15  47.67 

1   8.67 

4  59  17.18 

7 

5    150.19 

49.95 

22  46  51.3 

51.0 

10.333 

14.35 

123.57 

15  47.56 

1   8.71 

5    3  13.74 

8 

5   5  58.08 

57.87 

22  52  23.6 

23.3 

10.333 

13.35 

I  12.24 

15  47.45 

1   8.75 

5    7  10.30 

9 

5  10   6.23 

6.05 

22  57  31.7 

31.5 

10.344 

19.34 

1    0.64 

15  47.35 

1   8.79 

5  1 1    6.8(5 

10 

5  14  14.61 

14.47 

23   2  15.5 

15.4 

10.354 

11.33 

0  48.81 

15  47.25 

1   8.83 

5  15    3.41 

11 

5  18  23.21 

23.11 

+23    6  35.0 

35.0 

10.309 

+10.31 

-0  36.77 

15  47.15 

1   8.86 

5  18  59.97 

12 

5  22  32.00 

31.93 

23  10  30.1 

30.1 

10.369 

9.99 

0  24.54 

15  47.06 

1   8.88 

5  22  56.5:1 

13 

5  26  40.95 

40.92 

23  14    0.6 

0.6 

10.376 

8.96 

-0  12.14 

15  46.98 

1  8.90 

5  26  53.09 

14 

5  30  50.04 

50.05 

23  17    6.5 

6.5 

10.381 

7.33 

+0    0.39 

15  46.91 

1   8.92 

5  30  49.65 

15 

5  34  59.24 

59.28 

23  19  47.7 

47.7 

10.386 

6.90 

0  13.04 

15  46.84 

1   8.94 

5  34  46.21 

16 

5  39   8.54 

8.61 

+23  22   4.2 

4.2 

10.389 

+  6.17 

+0  25.79 

15  46.77 

1   8.96 

5  :58  42.77 

17 

5  43  17.92 

18.03 

23  23  56.0 

56.0 

10.391 

4.14 

0  38.61 

15  46.70 

1   8.97 

5  42  39.32 

18 

5  47  27.35 

27.49 

23  25  23.0 

23.0 

10.393 

3.11 

0  51.48 

15  46.63 

1   8.98 

5  46  35.88 

19 

5  51  36.81 

36.99 

23  26  25.3 

25.3 

10.394 

3.07 

1    4.38 

15  46.57 

1   8.98 

5  50  32.44 

20 

5  55  46.28 

46.50 

23  27    2.8 

2.8 

10.394 

1.04 

1  17.29 

15  46.51 

1   8.98 

5  54  29.00 

21 

5  59  55.74 

56.00 

+23  27  15.5 

15.5 

10.394 

+  0.01 

+1  30.19 

15  46.46 

1   8.98 

5  58  25.56 

22 

6   4    5.17 

5.47 

23  27    3.5 

3.4 

10.303 

-  1.03 

1  43.06 

15  46.41 

1   8.98 

6    2  22.12 

23 

6   8  14.56 

14.89 

23  26  26.6 

26.5 

10.390 

3.05 

1  55.90 

15  46.36 

1   8.97 

6    6  18.67; 

24 

6  12  23.88 

24.25 

23  25  25.0 

24.9 

10.387 

3.08 

2   8.67 

15  46.32 

1   8.96 

6  10  15.23  : 

25 

6  16  33.12 

33.53 

23  23  58.8 

58.6 

10.383 

4.11 

2  21.35 

15  46.29 

1   8.94 

6  14  11.79  1 

26 

6  20  42.25 

42.69 

+23  22   7.9 

7.7 

10.378 

-5.14 

+2  33.92 

15  46.25 

1   8.92 

6  18    8.35  i 

27 

6  24  51.25 

51.73 

23  19  52.4 

52.2 

10.373 

6.16 

2  46.36 

15  46.21 

1   8.90 

6  22    4.91  1 

28 

6  29    0.11 

0.62 

23  17  12.4 

12.1 

10.366 

7.18 

2  58.66 

15  46.18 

1   8.87 

6  26    1.471 

29 

6  33    8.80 

9.34 

23  14    7.8 

7.4 

10.390 

8.30 

3  10.80 

15  46.16 

1   8.84 

6  29  58.03 

30 

6  37  17.29 

17.87 

23  10  38.8 

38.3 

10.350 

9.31 

3  22.74 

15  46.14 

1   8.81 

6  33  54.58  1 

31 

6  41  2.5.57 

26.19 
34.26 

+23    6  45.4 

44.8 

10.340 

-10.93 

+3  34.46 

15  46.12 

1   8.78 

6  37  51.14  1 

32 

6  45  33.61 

+23    2  27.8 

27.1 

10.330 

-11.23 

+3  45.94 

15  46.11 

1   8.74 

6  41  47.70. 

NOTK.— For  mean  time  interval  of  aemidiameter  paasing  meridian,  aubtract  0M9  from  theaidoreal  interraL 
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FOR  WASHINGTON  MEAN  AND  APPARENT  NOON. 

Date. 

Apparent  Bight 
Aflcension. 

Apparent 
Decimation. 

Hourly 
Motion. 

Efluation 

ofTime 

for 

Semi- 
diameter 

Sidereal 
Time  of 
Semid. 
Fasaing 
Merid 

Sidereal 
Time 

of 
Mean 
Noon. 

Mean  Noon. 

App. 
Noon. 

HeanNoon. 

App. 
Noon. 

Right 
Aticen. 

Decli- 
nation. 

July    1 

Urns 
6  41  25.57 

8 

26.19 

O         /        // 

-1-23    6  45.4 

// 
44.8 

8 

10.340 

-10.99 

m     B 
+3  34.46 

15  46.'l2 

m    8 

1   8.78 

h  m     8 
637  51.14 

S 

6  45  33.61 

34.26 

23    2  27.8 

27.1 

10.390 

11.93 

3  45.94 

15  46.11 

1  -8.74 

6  41  47.70 

3 

6  49  41.39 

42.07 

22  57  46.1 

45.3 

10  318 

19.33 

3  67.16 

15  46.10 

1   8.70 

6  45  44.26 

4 

6  53  48.87 

49.58 

22  52  40.3 

39.4 

10.305 

13.94 

4    8.09 

1546.10 

1   8.66 

6  49  40.81 

5 

6  57  56.05 

56.79 

22  47  10.6 

9.6 

10.99Q 

14.33 

4  18.71 

15  46.1! 

1   8.61 

6  53  37.37 

6 

7    2    2.90 

3.66 

-1-22  41  17.1 

16.0 

10.978 

-15.99 

+4  29.00 

15  46.12 

1   8.56 

6  57  33.93 

7 

7    6    9.39 

10.18 

22  34  60.0 

58.8 

10.963 

16.91 

4  38.93 

15  46.14 

1   8.51 

7    130.49 

8 

7  10  15.50 

16.31 

22  28  19.4 

18.1 

10.346 

17.18 

4  48.48 

15  46.17 

1   8.46 

7    5  27.05 

9 

7  14  21.20 

22.03 

22  21  15.4 

14.0 

10.999 

18.15 

4  57.62 

15  46.20 

1   8.40 

7    9  23.61 

10 

7  18  26  47 

27.33 

22  13  48.3 

46.8 

10.911 

10.10 

5    6.34 

15  46.23 

1   8.34 

7  13  20.17 

11 

7  22  31.30 

32.18 

+22    5  58.2 

56.5 

10.199 

-90.05 

+5  14.61 

15  46.27 

1   8.28 

7  17  16.73 

\'2 

7  26  35.67 

36.57 

21  57  45.3 

43.5 

10  179 

90.99 

6  22.43 

15  46.31 

1   8.22 

7  21  13.28 

13 

7  30  39.57 

40.49 

21  49    9.8 

7.8 

10.159 

91.93 

5  29.76 

15  46.36 

1   8.15 

725    984 

14 

7  34  42.97 

43.91 

21  40  11.9 

9.8 

10.131 

99.86 

5  36.60 

15  46.41 

1   8.09 

7  29    6.40 

15 

7  38  45.80 

46.82 

21  30  51.9 

49.6 

10.109 

93.78 

5  42.93 

15  46.47 

1   8.02 

7  33    2.96 

16 

7  42  48.23 

49.21 

+21  21  10.0 

7.6 

10.087 

-94.69 

+5  48.75 

15  46.53 

1   7.95 

7  36  59.51 

17 

7  46  50.07 

51.06 

21  II    6.4 

3.9 

10.065 

95.60 

5  54.03 

15  46.60 

I  7.88 

7  40  56.07 

18 

7  50  51.37 

52.37 

21    0  41.2 

38.6 

10.043 

96.49 

5  58.77 

15  46.67 

1   7.80 

7  44  52.63 

l\) 

7  54  52.13 

53.13 

20  49  54.8 

52.0 

10.090 

97.38 

6   2.96 

15  46.75 

1   7.72 

7  48  49.18 

20 

7  58  52.33 

53.34 

20  38  47.3 

44.4 

9.907 

98.94 

6   6.60 

15  46.83 

1   7.64 

7  52  45.74 

21 

8   2  51.97 

52.99 

+20  27  19.1 

16.1 

9.973 

-99.10 

+6    9.68 

15  46.91 

1   7.56 

7  56  42.30 

22 

8    6  51.05 

52.08 

20I5;)0.3 

27.2 

9950 

99.96 

6  12.20 

15  46.99 

1  7.48 

8   0  38.86 

23 

8  10  49.57 

50.60 

20    3  21.1 

17.9 

9998 

30.80 

6  14.16 

15  47.07 

1   7.40 

8    4  35.42 

*  24 

8  14  47.52 

48.55 

19  50  51.9 

48.6 

9.903 

31.63 

6  15.56 

15  47.16 

1   7.32 

8   8  31.97 

25 

8  18  44.90 

45.92 

19  37  62.9 

59.5 

9.879       39.44 

6  16.38 

15  47.25 

1   7.23 

8  12  28.53 

26 

8  22  41.70 

42.72 

+19  24  54.3 

50.8 

9.855 

-33.95 

+6  16.62 

15  47.34 

1   7.15 

8  16  25.09 

27 

8  26  37.92 

38.94 

19  II  26.3 

22.7 

9  831 

34.05 

6  10.29 

15  47.44 

1   7.06 

8  20  21.64 

28 

8  30  33.57 

31.59 

18  57  39.2 

35.6 

9.807 

34.65 

6  15.38 

15  47.64 

1   6.98 

8  24  18.20 

29 

8  34  28.64 

29.66 

18  43  33.3 

29.7 

9.783 

35.69 

6  13.89 

15  47.65 

1   6.89 

8  28  14.75 

30 

8  38  23.13 

24.14 

18  29    8.9 

5.2 

0.759 

36.39 

6  11.81 

15  47.76 

1   6.80 

8  32  11.31 

31 

8  42  17.02 

18.02 

+  18  14  26.2 

22.4 

9.734 

-37.15 

+6    9.14 

15  47.88 

1   6.71 

8:^6    7.87 

Aug.  1 

8  46  10.32 

11.31 

17  59  25.5 

21.7 

9.709 

37.90 

6    5.89 

15  48.00 

1   6.62 

8  40    4.43 

2 

8  50    3.03 

4.00 

17  44    7.1 

3.2 

9.684 

38.63 

6   2.04 

15  48.12 

1   6.54 

8  44    0.99 

3 

8  53  55.15 

56.10 

17  28  31.3 

27.4 

9.650 

30.34 

0  57.30 

15  48.25 

1   6.45 

8  47  57.54 

4 

8  57  46.67 

47.61 

17  12  38.4 

34.5 

9.634 

40.05 

5  52.56 

15  48.38 

1   6.36 

8  51  54.09 

5 

9    1  37.59 

38.52 

+  16  56  28.7 

24.8 

9  610 

-40.75 

+5  46.93 

15  48.52 

1   6127 

8  55  50.64 

6 

9    5  27.91 

28.82 

16  39  62.5 

58.6 

9.565 

41.43 

5  40.09 

15  48.67 

1   6.19 

8  59  47.20 

7 

9    9  17.63 

18.52 

16  23  20.1 

16.2 

9560 

49.10 

5  33.84 

15  48.82 

1   6.10 

9    3  43.76 

8 

9  13    6.75 

7.62 

16    6  21.9 

18.1 

9534 

49.75 

5  26.40 

15  48.97 

1   6.02 

9    7  40.32 

9 

9  16  55.27 

56.12 

15  49    8.2 

4.5 

9.509 

43.38 

5  18.36 

15  49.14 

1    6.93 

9  1 1  36.88 

10 

9  20  43  20 

44.02 

+  15  31  39.3 

35.6 

9.485 

-44.01 

+5    9.74 

15  49.31 

1   5.85 

9  15  33.44 

11 

9  24  30.54 

31.33 

15  13  55.5 

51.8 

0.460 

44.63 

5    0.53 

15  49.48 

1   5.77 

9  19  29.99 

12 

9  28  17.30 

18.06 

14  55  57.1 

53.5 

9.436 

45.93 

4  50.74 

15  49.65 

1    5.69 

9  23  26.54 

13 

9  32    3.49 

4.22 

14  37  44.5 

41.0 

9.419 

45.80 

4  40.37 

15  40.83 

1    5.61 

9  27  2:^.10 

14 

9  35  49.11 

49.81 

14  19  18.1 

14.6 

9.389 

46.38 

4  29.44 

15  50.01 

1    5.53 

9  31  19.65 

1 

15 

9  39  34.18 

34  85 

+  14    0  38  0 

34.6 

9.366 

-46,05 

+4  17.95 

15  50.19 

1   5.45 

9  35  16.21  ' 

16 

9  43  18.71 

19.35 

+  13  41  44.6 

41.3 

9.344 

-47.50 

+4    5.92 

15  50.37 

1    5.37 

9  39  12.76  j 

NoTK.  -For  mean  time  inteiral  of  aemidiameter  passing  meridian,  subtract  0*.19  from  the  sidereal IntorvaL 
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SOLAR  EPHEMERIS,  1891. 


FOR  WASHINGTON  MEAN  AND  APPARENT  NOON. 

Date. 

Apparent  Right 
Ascension. 

Apnarent 
Ded&ation. 

Honrly 
Motion. 

Eqaation 

of  Time 

for 

Semi- 
diameter 

A^rent 

Sidereal 
Time  of 
Semid. 
Paaaing 
Meridf 

8idet«al 
Time 

of 
Mean 
Noon. 

t 

Mean  Noon. 

App. 
Noon. 

Mean  Noon. 

Noon. 

Bight 
Ascen. 

DecU- 
nation. 

// 
-47.60 

Aug.  16 

h    m    s 
9  43  18.71 

19.35 

O         /      // 

+13  41  44.6 

4K3 

8 

9.344 

m     s 
+  4    6.92 

15  50.37 

m    ft 
1    5.37 

k  m     • 
9  39  12.76 

17 

9  47    2.71 

3.32 

13  22  38.2 

35.0 

9.323 

48.03 

3  53.36     15  50.56 

1    5.29 

9  43    9.32  r 

18 

9  50  46.19 

46.76 

13    3  19.2 

16.2 

9.309 

48.55 

3  40.29 

15  50.75 

1    5.22 

9  47    5.87 

19 

954  29.17 

29.70 

12  43  47.8 

44.9 

9.983 

49.06 

3  26.72 

15  50.94 

1    5.15 

9  51    2.43 

80 

9  58  11.67 

12.16 

12  24    4.3 

1.6 

9.969 

49.55 

3  12.67 

15  51.13 

1    5.08 

9  54  58.98 

21 

10    I  53.70 

54.15 

-1-12    4    9.0 

6.5 

9.943 

-50.04 

+  2  58.15 

15  51.32 

1   5.02 

9  58  55.53 

28 

10    5  35.28 

35.70 

1 1  43  62.2 

59.9 

9.994 

50.59 

8  43.17 

15  51.52 

1   4.96 

10    2  52.09 

23 

10    9  16.43 

16.81 

1 1  23  44.3 

42.2 

9.906 

50.96 

2  27.76 

15  51.72 

1   4.89 

10    6  48.65 

24 

10  12  57.16 

57..50 

11    3  15.5 

13.6 

9.188 

51.49 

2  11.93 

1551.92 

1   4.83 

10  10  45.20 

25 

10  16  37.47 

37.77 

10  42  36.1 

34.4 

9.179 

51.86 

1  55.70 

15  52.12 

1   4.77 

10  14  41.76 

26 

10  20  17.40 

17.65 

+  10  21  46.4 

44.9 

9.156 

-58.98 

+  1  39.07 

15  52.33 

1   4.71 

10  18.38.31 

27 

10  23  56.96 

57.17 

10    0  46.6 

45.3 

9.141 

99.69 

1  22.07 

15  52.64 

1   4.65 

10  22  34.87 

28 

10  27  36.17 

36.33 

9  39  37.2 

36.2 

9.196 

53.08 

1    4.73 

15  52.75 

1   4.60 

10  26  31.42 

29 

10  31  15.03 

15.15 

9  18  18.5 

17.8 

9.119 

53.46 

0  47.05 

15  52.97 

1   4.55 

10  30  27.97 

30 

10  34  53.56 

53.64 

8  56  50.8 

.^»0.4 

9.099 

53.84 

0  29.04 

15  53.19 

1   4.50 

10  34  24.52 

31 

10  38  31.78 

31.81 

+  8  35  14.3 

14.2 

9.086 

-54.19 

+  0  10.70 

15  53.41 

1   4.45 

10  38  21.08 

Sept  I 

10  42    9.69 

9.67 

8  13  29.4 

29.6 

9.073 

54.53 

-  0    7.94 

15  53.64 

1   4.40 

10  42  17.64 

2 

10  45  47.31 

47.25 

7  51  36.5 

37.0 

9.069 

54.86 

0  26.87 

15  53.87 

1   4.35 

10  46  14.19 

3 

10  49  24.66 

24.55 

7  29  36.0 

36.8 

9.051 

55.17 

0  46.07 

15  54.10 

1   4.31 

10  60  10.74 

4 

10  53    1.76 

1.60 

7    7  28.1 

29.2 

9.040 

55.47 

I    5.53 

15  54.34 

1   4.27 

10  54    7.30 

5 

10  56  38.61 

38.40 

t-  6  45  13.2 

14.6 

9.030 

-55.76 

-  1  25.23 

15  54.58 

1   4.24 

10  58   3.85 

6 

11    0  15.22 

14.96 

6  22  51.6 

53.3 

9.091 

56.03 

1  45.16 

15  54.82 

1   4.21 

11    2   0.40 

7 

11    3  51.62 

51.31 

6    0  23.8 

25.8 

9.019 

56.98 

2    5.31 

15  55.07 

1   4.18 

11    5  56.95 

8 

11    7  27.82 

27.46 

5  37  50.1 

52.4 

9.004 

56.59 

2  25.66 

15  55.32 

1    4.16 

11    9  53.51 

9 

11  11    3.83 

3.42 

5  15  10.8 

13.5 

8.997 

56.74 

2  46.20 

15  55.58 

1   4.14 

11  13  50.07 

10 

11  14:)9.67 

39.21 

+  4  52  26.3 

29.3 

8.991 

-56.95 

-  3    6.90 

15  55.84 

1    4.12 

11  17  46.62 

11 

11  18  15.37 

14.86 

4  29  -36.9 

40.2 

8.985 

57.15 

3  27.75 

1556.10 

1   4.10 

11  21  43.17 

12 

11  21  50.94 

50.38 

4    6  42.9 

46.5 

8.980 

57.34 

3  48.74 

15  56.36 

1   4.08 

1 1  25  39.73 

13 

1125  26.40 

25.78 

3  43  44.6 

48.6 

8.978 

57.50 

4    9.82 

15  56.62 

1   4.07 

1 1  29  36.28 

14 

1129    1.78 

l.ll 

3  20  42.4 

46.8 

8.973 

57.66 

4  30.99 

15  56.88 

1   4.06 

1 1  33  32.83 

15 

1 1  32  37.09 

36.37 

+  2  57  36.7 

41.4 

8.971 

-57.81 

-  4  52.22 

15  57.15 

1   4.05 

1 1  37  29.38 

16 

11  36  12.36 

11.59 

2  34  27.7 

32.7 

8.970 

57.94 

5  13.50 

15  57.41 

1   4.05 

11  41  25.94 

17 

11  39  47.61 

46.78 

2  11  15.7 

21.1 

8.970 

58.05 

5  34.80 

15  57.67 

1   4.05 

1 1  45  22.49 

18 

1 1  43  22.86 

21.98 

1  48    1.0 

6.8 

8.970 

58.16 

5  56.09 

15  57.93 

1    4.05 

1 1  49  19.04 

19 

11  46  58.14 

57.21 

1  24  44.1 

50.8 

8.979 

56.95 

6  17.36 

15  58.20 

1   4.06 

11  5:)  15.60 

20 

U  50  33.48 

32.50 

+  1     125.1 

31.5 

8.975 

-58.39 

-  6  38.57 

15  58.46 

1   4.07 

11  57  12.15 

21 

1 1  54    8.90 

7.86 

0  38    4.4 

11.2 

8.978 

58.39 

6  59.70 

15  58.73 

1   4.08 

12    1    8.71 

22 

11  57  44.42 

43.33 

+  0  14  42.3 

49.4 

8.982 

58.45 

7  20.74 

15  58.99 

1    4.09 

12    5    5.26 

23 

12    1  20.06 

18.91 

-  0    841.0 

33.5 

8.987 

58.49 

7  41.65 

15  59.26 

1    4.11 

12    9    1.81 

24 

12    4  55J85 

54.64 

0  31  65.0 

57.8 

8.994 

58.51 

8    2.41 

15  59.52 

1   4.13 

12  12  58.37 

25 

12    8  31.79 

30.53 

-  0  55  29.4 

21.2 

9.009 

-58.59 

-  8  23.00 

15  59.79 

I   4.15 

12  16  54.92 

26 

12  12    7.92 

6.61 

1  18  53.9 

45.4 

9.010 

58.59 

8  43.42 

16    0.06 

1   4.18 

12  20  51.47 

27 

12  15  44.27 

42.91 

1  42  18.2 

9.3 

9.019 

58.50 

9    3.62 

16    0.33 

1   4.21 

12  24  48.02 

28 

12  19  20.84 

19.43 

2    5  41.9 

32.7 

9.099 

58.47 

9  23.60 

16    0.60 

1   4.24 

12  28  44.57 

29 

■ 

12  22  57.66 

56.19 

2  28  64.7 

55.3 

9.039 

58.49 

9  43.33 

16    0.87 

1   4.28 

12  3241.13 

30 

12  26  34.74 

33.22 

-  2  62  26.2 

16.4 

9.050 

-58.36 

-10    2.80 

16    1.14 

1   4.32 

1236  37.68 

31 

12  30  12.11 

10.54 

-  3  15  46.0 

35.9 

9  063    -.^^.9h! 

-10  21.99 

16    1.41 

1   4.36 

12  40  34.23  1 

NOTR.— For  mean  time  Interval  of  nnmidiameter  pas.<tinj!  meridian,  snbtr.oot  0».l8  from  the  sidereal  interral. 
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FOR  WASHINGTON  MEAN  AND  APPARENT  NOON. 

Date. 

Apparent  Right 
Asoendcm. 

Apparent 
Dedlnation. 

Hourly 
Motion. 

Equation 

dfTime 

for 

Semi- 
diameter 
mt 

SUereal 
Time  of 
Semid. 

Sidereal 
Time 

of 

Hem  Noon. 

App. 
Noon. 

HoanNoon. 

App. 
Noon. 

Right 
Aacen. 

Deoli. 
nation. 

Apparent 
Noon. 

^Bsr* 

Paaaing 
Kerid: 

Mean 
Noon.       1 

h    m    8 

• 

O         /       // 

i> 

a 

It 

m     a 

1         H 

m    a 

b  m     A 

Oct.     1 

12  30  12.11 

10.54 

-  3  15  46.0 

35.9 

9.003 

-58.98 

-10  21.99 

16    1.41 

1    4.36 

12  40  34.23, 

2 

12  33  49.77 

48.15 

3  38  63.7 

53.3 

9.076 

58.18 

10  40.88 

16    1.68 

1    4.40 

12  44  30.79 

3 

12  37  27.75 

26.08 

4    2  19.0 

8.3 

9.088 

58.07 

10  59.45 

16    1.96 

1   4.45 

12  48  27.34 

4 

12  41    6.05 

4.33 

4  25  31.4 

20.5 

9.103 

57.95 

11  17.70 

16   2.25 

1    4.50 

12  52  23.90 

5 

12  44  44.70 

42.93 

4  4840.6 

29.5 

9.118 

57.81 

1 1  35.60 

16    2.53 

1   4.55 

12  56  20.45 

6 

12  48  23.72 

21.90 

-51146.2 

34.8 

9.133 

-«7.65 

-1153.14 

16   2.81 

1  4.61 

13   017.00 

7 

1252   3.11 

1.25 

5  84.47.8 

36.2 

9.150 

57.47 

12  10.30 

16    3.09 

1  4.67 

13    4  13.55 

8 

12  55  42.91 

41.00 

5  57  45.0 

33.2 

9.167 

57.98 

12  27.06 

16   3.38 

1   4.73 

13    8  10.M 

9 

12  59  23.12 

21.17 

620  37.4 

25.4 

9.185 

57.07 

1243.40 

16   3.66 

1  4.80 

13  12   6.66 

10 

13    3   3.77 

1.78 

6  43  24.6 

12.4 

9.909 

56.85 

12  59.31 

16   3.94 

1   4.87 

13  16   3.22 

11 

13   6  44.88 

42.84 

-7   5  66.3 

53.9 

9.929 

-56.69 

-13  14.76 

16   4.22 

1   4.94 

13  19  59.77 

12 

13  10  26.46 

24.37 

728  42.0 

29.4 

9.949 

56.36 

13  29.73 

16   4.50 

1   5.01 

13  23  56.33 

13 

13  14    8.53 

6.40 

7  60  71.5 

68.7 

9.964 

56.09 

13  44.21 

16   4.78 

1   5.09 

13  27  52.88 

U 

13  17  51.11 

48.94 

8  13  34.3 

21.4 

9.966 

55.81 

13  58.18 

16   6.06 

1   6.17 

13  3149.43 

15 

13  21  34.23 

32.02 

8  35  50.2 

37.2 

9.306 

56.50 

14  11.62 

16   5.34 

1   5.25 

13  35  45.98 

16 

13  25  17.90 

15.65 

-  8  57  58.7 

45.6 

9.339 

-55.19 

-14  24.50 

16   5.62 

1   5.33 

13  39  42.53 

17 

13  28  62.16 

59.67 

9  19  69.4 

46.2 

9.366 

54.86 

14  36.81 

16   5.89 

1   5.42 

13  43  39.09 

18 

13  32  47.01 

44.68 

9  4152.1 

38.8 

9.383 

54.58 

14  48.52 

16   6.16 

1   5.51 

13  47  35.65 

19 

13  36  32.47 

80.11 

10   3  36.4 

23.0 

9.408 

54.16 

14  59.62 

16   6.43 

1   5.60 

13  5132.20 

90 

13  40  18.67 

16.17 

10  24  71.8 

68.3 

9.436 

53.79 

15  10.08 

16   6.70 

1   5.69 

13  55  28.76 

21 

13  44    5.33 

2.90 

-10  46  38.0 

24.4 

9.463 

-53.30 

-15  19.88 

16   6.96 

1   5.79 

13  5925.31 

22 

13  47  52.77 

50.31 

11    7  54.7 

41.0 

9.491 

59.99 

15  29.00 

16   7.23 

1  6.89 

14    3  21.87 

23 

13  51  40.91 

38.42 

112861.6 

47.8 

9.sao 

50.57 

15  37.43 

16   7.49 

1   5.99 

14    7  18.42 

24 

13  55  29.75 

27.24 

1149  58.1 

44.4 

9.550 

69.14 

15  45.15 

16    7.75 

1   6.09 

14  11  14.98 

25 

13  59  19.31 

16.78 

12  10  43.9 

30.2 

9.580 

51.69 

15  52.15 

16   8.01 

1   6.19 

14  15  11.53 

26 

14    3    9.62 

7.06 

-12  31  18.6 

4.9 

9.613 

-51.91 

-15  58.40 

16   8.26 

1   6.29 

14  19   8.09 

27 

14    6  60.69 

58.10 

12  5141.9 

28.2 

9.644 

50.79 

16    3.90 

16   8.51 

1   6.40 

14  23   4.64 

28 

14  10  52.51 

49.91 

13  1153.2 

39.7 

9.676 

50.91 

16   8.64 

16   8.76 

1   6.51 

14  27    1.20 

29 

14  14  45.11 

42.49 

13  3152.2 

38.8 

9.708 

49.68 

16  12.60 

16   9.01 

1   6.62 

14  30  57.75 

30 

14  18:38.49 

35.85 

13  51  38.4 

25.1 

9.741 

49.14 

16  15.79 

16   9.26 

I   6.73 

14  34  54.30 

31 

14  22  32.66 

30.00 

-14  10  71.4 

58.2 

9.774 

-48.59 

-16  18.19 

16   9.51 

1  6.84 

14  38  50.86 

Nov.   1 

14  26  27.62 

24.94 

14  30  30.8 

17.7 

9.807 

48.01 

16  19.79 

16   9.76 

1  6.95 

14  42  47.42 

2 

14  30  23.38 

20.69 

14  4936.2 

23.2 

9.841 

47.49 

16  20.59 

16  10.01 

1   7.07 

14  46  43.97 

3 

14  34  19.95 

17.25 

15   8  27.1 

14.3 

9.874 

46.81 

16  20.58 

16  10.26 

1   7.19 

14  50  40.52 

4 

14  38  17.33 

14.62 

15  26  63.0 

50.4 

9.906 

46.17 

16  19.77 

16  10.51 

1   7.31 

14  54  37.08 

5 

14  42  15.52 

12.81 

-15  45  23.6 

11.2 

9.941 

-45  63 

-16  18.14 

16  10.76 

1   7.43 

14  58  33.64 

6 

14  46  14.53 

11.81 

16   3  28.4 

16.2 

9.976 

44.86 

16  15.70 

16  11.00 

1   7.55 

15   2  30.19 

7 

14  50  14.36 

11.64 

16  21  17.0 

5.0 

10.009 

44.16 

16  12.44 

16  11.24 

1    7.67 

15   6  26.74 

8 

14  54  15.01 

12.29 

16  38  49.0 

37.2 

10.044 

43.48 

16   8.35 

16  11.48 

1    7.79 

15  10  23.30 

9 

14  58  16.49 

13.77 

16  55  64.0 

52.5 

10.078 

42.76 

16    3.43 

16  11.72 

1   7.91 

15  14  19.86 

10 

15   2  18.80 

16.09 

-17  1261.6 

.50.4 

10.113 

-49.03 

-15  57.68 

16  11.96 

1   8.03 

15  18  16.41 

11 

15    6  21.94 

19.24 

172941.3 

30.4 

10.147 

41.98 

1551.10 

16  12.19 

1   8.15 

15  22  12.97 

12 

15  10  25.91 

23.22 

17  45  62.9 

52.3 

10.189 

40.51 

15  43.69 

16  12.41 

1   8.27 

15  26   9.52 

13 

15  14  30.72 

28.04 

18    1  65.9 

55.6 

10.917 

39.73 

15  35.45 

16  12.63 

1   8.39 

15  30   6.08 

14 

15  18  36.36 

33.70 

18  17  50.0 

40.0 

10.999 

38.93 

15  26.38 

16  12.85 

1  8.51 

15  34    2.64 

15 

15  22  42.84 

40.20 

-18  33  14.8 

5.1 

10.987 

-38.11 

-15  16.47 

16  13.06 

1   8.62 

15  37  59.20 

16 

1526  50.16 

47.55 

-18  48  19.9 

iO.6 

^..^QS 

-37.28 

-15    5.71 

16  13.27 

1   8.73 

15  4155.76 

NoTR.— For  mean  time  interval  of  somklianiutor  passing  moridian,  subtract  0*.18  from  the  sidereal  iptenral. 
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SOLAR  EPHEMERIS,  1891. 


FOR  WASHINGTON  MEAN  AND  APPARENT  NOON. 

Date. 

Apparent  Bight 

DeoUnatioii. 

Hourly 
Motion. 

of  Time 
for 

Semi-       Sidereal 
diameter     Time  of 

^              1     Oam.*.! 

Sideioal 
Time 

of 
Mean 
Noon. 

MMnXoon. 

iS^. 

H^KO-. 

App. 
Noon. 

Bight 
Aao«n. 

Decli- 
nation. 

Ajjuu^ent 

Paaaing 
Merid!^ 

Nov.  16 

h    m    s 
15  26  50.16 

8 

47.55 

-18  48  19.9 

10.6 

• 
10.899 

$1 
-37.98 

m     8 
-15    5.71 

16  13!27 

m    8 
1    8.73 

b   m     8 
15  41  5.5.76 

17 

15  30  58.32 

55.74 

19   2  64.9 

55.9 

10.357 

36.44 

14  54.11 

16  1.3.47 

1    8.85 

15  45  52.31 

18 

15  35   7.32 

4.77 

1917  29.3 

20.8 

10.389 

35.58 

14  41.67 

16  13.67 

1    8.96 

15  49  48.86 

19 

15  39  17.16 

14.64 

19  31  33.4 

25.0 

10.497 

34.71 

14  28.40 

16  13.87 

1    9.08 

15  5:M5.42 

90 

15  43  27.8:) 

25.34 

19  45  16.2 

8.1 

10.461 

38.88 

14  14.30 

16  14.07 

1    9.19 

15  67  41.98 

21 

15  47  39.31 

36.86 

-19  58  37.4 

29.7 

10.485 

-39.93 

-13  59.37 

16  14.26 

1    9.30 

16    1*38.53 

22 

15  51  51.62 

49.21 

20  1 1  36.8 

29.5 

10.999 

39.01 

13  43.62 

16  14.44 

1    9.41 

16    5  35.00 

23 

15  56    4.74 

2.37 

20  24  14.0 

7.1 

10  503 

31.88 

13Sf7.06 

16  14.62 

1    9.52 

16    9  31.65 

24 

16   0  18.66 

16.33 

20  36  28.8 

22.3 

10.588 

80.13 

13    9.71 

16  14.79 

1    9.63 

16  13  28.21 

25 

16   4  33.36 

31.08 

20  48  20.7 

14.6 

10.099 

99.17 

12  51.57 

16  14.96 

1    9.74 

16  17  24.77 

26 

16   8  46.83 

46.60 

-20  59  49.4 

43.6 

10.800 

-98.90 

-12  32.66 

16  15.13 

1    9.84 

16  21  21.33 

27 

16  13    5.05 

2.87 

21  10  54.4 

48.9 

10.881 

97.91 

12  1.3.00 

16  15.29 

1    9.94 

1625  17.88  ' 

28 

16  17  21.99 

19.87 

21  21  35.5 

30.4 

10.791 

96.91 

11  52.61 

16  15.45 

1  10.04 

16  29  14.44 

29 

16  21  39.65 

37.58 

21  31  52.4 

47.6 

10.780 

95.10 

11  31.51 

16  15.61 

1  10.13 

(6  33  11.00 

30 

16  25  58.01 

56.00 

21  41  44.7 

40.2 

10.778 

94.16 

11    9.71 

16  15.77 

1  10.22 

I6:r7    7.55 

Deo.    1 

16  30  17.03 

15.08 

-21  51  12.1 

8.0 

10.808 

-93.19 

-10  47.25 

16  15.92 

1  10.31 

1641    4.11 

2 

16  34  36.68 

34.79 

22   0  14.3 

10.5 

10.831 

99.87 

10  24.16 

16  16.07 

1  10.40 

16  45    0.67 

3 

16  38  56.94 

55.12 

22    8  51.0 

47.5 

10.856 

91.00 

10    0.46 

16  16.22 

1  10.48 

16  48  57.23 

4 

16  43  17.78 

16.03 

22  16  62.0 

58.8 

10.880 

19.09 

9:J6.17 

16  t6.:)6 

1  10.56 

16  52  5.3.79 

6 

16  47  39.19 

37.51 

2Q  24  46.9 

44.1 

10.003 

18.83 

9  11.31 

16  16.50 

1  10.64 

16  56  50.:)5 

6 

165161.12 

59.52 

-22  32   5.5 

3.0 

10.094 

-17.73 

-  8  45.93 

16  16.64 

1  10.71 

17    0  46.90 

7 

16  56  23.54 

22.02 

22  38  57.7 

55.5 

10.044 

16.88 

8  20.06 

16  16.77 

1  10.78 

17    4  43.46 

8 

17   0  46.44 

45.00 

22  45  2:i.3 

91.3 

10.063 

15.50 

7  5.3.72 

16  16.90 

1  10.84 

17    8  40.02 

9 

17    5   9.78 

8.42 

22  5122.0 

20.2 

10.861 

14.38 

7  26.93 

16  17.03 

1  10.90 

17  12  36.58 

10 

17    9  33.53 

32.25 

22  56  53.5 

52.0 

10.997 

13.95 

6  59.73 

16  17.15 

1  10.96 

17  16  33.13 

11 

17  13  57.67 

56.47 

-23    1  57.7 

56.4 

11.019 

-19.11 

-  0  32.16 

16  17.26 

1  11.01 

17  20  29.69 

12 

17  1822.16 

21.05 

23    6  34.5 

33.4 

11.096 

10.97 

6    4.21 

16  17.37 

1  11.06 

17  24  26.25 

13 

17  22  46.99 

45.96 

23  10  43.8 

42.9 

11.040 

9.83 

5  35.93 

16  17.47 

1  11.11 

17  28  22.81 

14 

1727  12.12 

11.17 

23  14  25.4 

24.7 

11.059 

8.66 

5    7.35 

16  17.57 

1  11.15 

17  32  19.37  ' 

15 

17  31  37.51 

36.65 

23  17  39.3 

38.7 

11.063 

7.49 

4  38.50 

16  17.66 

1  11.19 

17  36  15.93 

16 

17  36    3.16 

2.39 

-23  20  25.3 

24.8 

11.073 

-6.39 

-  4    9.40 

16  17.75 

1  11.22 

17  40  12.49 

17 

17  40  29.03 

28.35 

2:)  22  43.3 

42.9 

11.081 

5.15 

3  40.09 

16  17.82 

1  11.24 

17  44    9.05 

18 

17  44  55.08 

54.49 

23  24  33.2 

32.9 

11.088 

3.90 

3  10.58 

16  17.89 

1  11.26 

17  48    5.60 

19 

17  49  21.29 

20.79 

23  25  55.0 

54.7 

11.094 

9.89 

2  40.92 

16  17.96 

1  11.28 

17  62    2.16  1 

20 

17  53  47.62 

47.21 

23  26  48.6 

48.4 

11.100 

1.65 

2  11.14 

16  18.02 

1  11.29 

17  55  58.72 

1 

21 

17  58  14.06 

13.74 

-2:^27  14.0 

13.9 

11.103 

-0.48 

-  1  41.25 

16  18.08 

1  11.30 

17  59  55.28 

22 

18    2  40.56 

40.34 

23  27  11.2 

11.2 

11.105 

+  0.70 

1  11.30 

16  18.13 

1  11.30 

18   3  51.84 

2:) 

18    7    7.09 

6.96 

23  26  40.1 

40.1 

11.106 

1.88 

041.31 

16  18.17 

1  11.30 

18    7  48.40 

i         24 

18  11  33.62 

33.58 

23  25  40.7 

40.7 

11.106 

3.06 

-  0  11.34 

16  18.21 

1  11.29 

18  11  44.96 

25 

18  16   0.11 

0.16 

23  24  13.0 

13.0 

11.109 

4.94 

+  0  18.60 

16  18.25 

1  11.28 

18  1541.52 

26 

18  20  26.52 

26.67 

-23  22  17.1 

17.0 

11.C98 

4-5.49 

+  0  48.47 

16  16.28 

1  11.27 

18  19  38.07  ! 

27 

18  24  52.82 

53.06 

23  19  5;).  1 

52.9 

11.093 

6.59 

1  18.22 

16  18.30 

1  11.25 

18  23  34.63 

2d 

18  29  18.98 

19.31 

23  17    0.9 

0.7 

11.086 

7.76 

147.83 

16  18.32 

1  11.22 

18  27  31.19 

29 

18  33  44.96 

45.38 

23  13  40.7 

40.4 

11.078 

8.99 

2  17.26 

16  18.34 

1  11.19 

18  31  27.75 

30 

18  38  10.71 

11.22 

23    9  52.5 

52.1 

11.068 

10.09 

2  46.46 

16  18.35 

1  11.16 

18  35  24.31 

31 

18  42  36.20 

36  80 

-23    5  36.4 

35.9 

11.056 

+11.95 

+  3  15.40 

16  18.36 

1  11.12 

18  39  20.87 

32 

18  47    1.39 

2.08 

-23    0  52.6 

51.9 

11.043 

+19.41 

+  3  44.04 

16  18.37 

1  11.08 

18  43  17.42 

ifOTS.— >For  mean  time  interyal  of  semidiameter  paesing  meridian,  sabtract  0*.19  from  the  aiderealintorral. 


MOON-OULMINATIONS,  1891. 
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1 

AT  TRANSIT  OP  MOON'S  CENTBB  OVEB  THE  MERIDIAN  OP  WASHINGTON. 

Bate. 

Mean  Time 

of 

Transit. 

Diff.for 
IHour 

of 
Long. 

Right 

AacenBloQ 

of 

Centre. 

Diftfor 
IHour 

of 
Long. 

Geocentric 

Declination 

of 

Centre. 

Diflf.for 
IHour 

of 
Long. 

Sid.  Time 
ofSemid. 
Passing 
Meridlfl^. 

Semi- 
diameter. 

Equatorial 
Honsontal 
Parallax. 

?sai 

h     m 

m 

h   m     s 

8 

O       1       II 

„ 

8 

1     II 

1    1' 

Jan.    1 

17  24.13 

1.693 

12  11  13.99 

111.73 

4-  41431.1 

"Tl^.l 

61.56 

14  53.2 

54  31.3 

II.     s. 

2 

18    4.95 

1.716 

12  56   6.54 

113.13 

-  1    2  44.4 

-809.9 

61.84 

15    I.l 

55    0.5 

II.     s. 

3 

18  46.91 

1.789 

13  42   7.47 

1 17.47 

-  624  21.0 

-801.7 

62.99 

15  11.9 

55  39.7 

II.     s. 

4 

19  31.21 

1.919 

14  30  29.33 

194.88 

-1138  53.8 

-766.1 

65.15 

15  25.1 

56  28.3 

H.      S 

5 

20  19.07 

9.084 

15  22  25.24 

135.97 

-163120.2 

-687.7 

67.82 

15  40.1 

57  23.5 

II.     s. 

6 

21   11.51 

9.991 

16  18  57.01 

147.60 

-20  4133.7 

^569.9 

70.90 

15  55.8 

5821.2 

II.     s. 

7 

22    8.98 

9.485 

17  20  30.91 

150.99 

-23  44  33.8 

-3501 

73.85 

16  10.9 

59  16.6 

II.     s. 

8 

23  10.77 

9.635 

1826  25.36 

168.63 

-25  14    0.0 

-87.3 

75.89 

16  23.7 

•60    3.6 

II.  N. 

10 

0  14.83 

9.675 

19  34  35.88 

170.79 

-24  50  35.9 

+906.9 

76.39 

16  32.7 

60  36.7 

I.      N. 

11 

1  18.30 

9.595 

20  42  10.91 

165.85 

-22  30  58.6 

488.5 

75.25 

16  36.8 

60  51.7 

I.          S. 

12 

2  18.79 

9.439 

8146  46.70 

156.60 

-18  30  10.3 

+706.5 

73.04 

16  35.6 

60  47.5 

I.          S. 

13 

3  15.22 

9.967 

22  47  18.81 

146.48 

-13  1526.2 

853.3 

70.70 

16  30.0 

60  26.9 

I.          S. 

N 

4    7.82 

9.193 

23  43  59.63 

137.63 

-  7  17   9.2 

998.8 

68.44 

16  20.8 

59  52.9 

I.           S. 

15 

4  57.57 

9.038 

0  37  47.00 

131.89 

-  1    246.1 

036.4 

66.99 

16    9.2 

59  10.7 

I.          S. 

16 

5  45.59 

1.965 

1  29  55.04 

199.39 

+  5   5   6.9 

895.7 

66.34 

15  56.9 

58  25.3 

I.          S. 

17 

6  33.21 

1.990 

22136.53 

199.59 

+  10  4812.0 

+813.0 

66.42 

15  44.6 

57  39.9 

I.          S. 

18 

7  21.40 

9.031 

3  13  52.3> 

139.04 

15  51     1.7 

695.0 

67.02 

15  32.9 

56  57.2 

I.          S.I 

19 

8  10.83 

9.091 

4    7  23.16 

135.64 

19  59  58.1 

544.5 

67.91 

15  22.5 

56  18.9 

I.         s. 

20 

9     1.72 

9.148 

5    2  21.39 

139.05 

23   3   4.3 

366.8 

68.72 

15  13.2 

55  44.9 

I.        s. 

21 

9  53.70 

9.177 

5  58  25.37 

140.86 

24  51    5.7 

+171.0 

69.11 

15    5.3 

55  15.7 

I.      N. 

22 

10  45.91 

9.164 

6  54  42.94 

140.06 

+2519  11.0 

-  99.7 

68.84 

14  58.5 

54  51.0 

I.      N. 

23 

1 1  37.23 

9.105 

750   7.10 

136.48 

24  28  15.5 

-990.0 

67.90 

14  53.1 

54  31.0 

I.      N. 

24 

12  26.67 

9.01S2 

8  43  38.44 

130.88 

22  24  55.0 

-390.3 

66.42 

14  48.8 

54  15.1 

II.  N. 

25 

13  13.68 

1.905 

9  34  42.91 

194.39 

19  19  50.6 

-596.9 

64.75 

14  45.8 

54    4.2 

II.      S. 

26 

13  58.17 

1.806 

10  23  16.25 

118.47 

15  25  31.9 

-636.8 

63.18 

14  44.4 

53  58.9 

U.      S. 

27 

14  40.53 

1.7;29 

Jl    941.56 

113.99 

+  10  54  2.3.6 

-714.9 

61.97 

14  44.7 

54    0.1 

II.      S. 

28 

15  21.44 

lf686 

i  154  39.14 

111.97 

5  57  48.4 

-764.6 

61.23 

14  47.1 

54    8.8 

II.      S. 

29 

16     1.75 

1.681 

12  39    1.23 

110.99 

+  0  46   2.9 

-790.4 

61.26 

14  51.7 

54  25.8 

II.      S. 

30 

16  42.47 

1.790 

13  23  47.76 

113.35 

-  4  31  10.3 

-791.8 

62.00 

14  58.9 

54  52.3 

II.      S. 

31 

17  24.70 

1.807 

14  10   4.83 

118.58 

-  9  43  39.1 

-765.1 

63.48 

15    8.7 

55  28.6 

II.      S. 

Feb.    1 

18    9.59 

1.940 

14  59   2.38 

196.74 

-14  39  17.9 

-706.1 

65.72 

1521.3 

56  14.5 

II.      S. 

2 

18  58.29 

9.190 

15  5148.49 

137.55 

-19   234.4 

-601.8 

68.53 

15  36.0 

57    8.5 

IL      S. 

3 

19  51.64 

9.39/ 

16  49  15.36 

149.87 

-22  33  25.7 

-441.6 

71.59 

15  52.3 

58    8.1 

II.      S. 

4 

20  49.86 

9.517 

1751  34.13 

161.99 

-24  47  56.4 

-919.5 

74.33 

16    8.8 

59    9.0 

II.  N. 

5 

21  51.93 

9.638 

18  57  45.39 

168.60 

-25  22  35.2 

+  54.1 

76.01 

16  24.1 

60    5.3 

II.  N. 

6 

22  55.70 

9.653 

20   5  38.38 

169.47 

-24    2  22.2 

+343.1 

76.16 

16  36.4 

60  50.4 

II.  N. 

7 

23  58.50 

9.r^ 

21  12  33.35 

164.16 

-20  48  32.9 

613.5 

74.86 

16  43.9 

61  17.9 

II.  N. 

9 

0  58.36 

9.419 

22  16  31.21 

155.41 

-15  59  47.9 

816.3 

72.75 

16  45.6 

61  24.0 

I.      N. 

10 

1  54.56 

9.969 

23  16  49.48 

146.39 

-10    5  54.7 

938.9 

70.56 

1641.3 

61    8.3 

I.          S. 

II 

2  47.51 

9.151 

0  1351.47 

130.99 

-  3  39  24.9 

961.4 

68.83 

1631.9 

60  33.9 

I.          S. 

12 

3  38.17 

9.079 

1    8  36.08 

134.97 

+  2  50  13.9 

+956.8 

67.79 

16  18.8 

59  45.8 

I.          S. 

13 

4  27.69 

9.055 

2   212.02 

133.49 

85847.5 

878.3 

67.45 

16    3.7 

58  50.5 

I.          S. 

14 

5  17.11 

9.071 

2  55  41.77 

134.33 

14  27  10.8 

757.5 

67.72 

15  48.3 

57  53.6 

I.          S. 

15 

6    7.18 

9.106 

3  49  50.93 

136.59 

19    021.2 

603.5 

68.32 

15.33.5 

56  59.2 

I.           8.1 

16 

6  58.25 

9.148 

4  45   0.15 

139.10 

+2226  33.9 

+493.9 

68.91 

15  19.9 

56    9.5 

I.          S.I 

25 
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AT  TRANSIT  OP  MOON'S  CENTRE  OVER  THE  MERTOIAN  OP  WASHINGTON. 

DMA. 

MeanTimt- 
Transit. 

Diff.for 
IHoar 

of 
Long. 

Bight 

Ascension 

of 

Centre. 

Difffor 
iHoor 

of 
Long. 

Geocentric 

Deolinatiou 

of 

Centre. 

Piffifor 
IHour 

of 
Long. 

Sid.  Time 
ofSemid. 
Passing 
Meridian. 

GfM)oentric 

Semi- 
diameter. 

Etiuatoriul 
Horizon  till 
Parallax. 

Brisbt 
Limbs. 

b    m 

m 

h    ni     A 

B 

o     /     ** 

„ 

s 

1     /I 

Feb.  16 

6  56.25 

9.UH 

4  45    0.15 

139.10 

+22  26  33.9 

+493.9 

68.91 

15  19.9 

5«'    9'.'5 

I.              S. 

17 

7  50.16 

9.173 

5  40  59.73 

140.56 

24  37  17.7 

927.7 

69.27 

15    9.2 

55  30.2 

I.              S. 

IB 

8  42.27 

3.103 

637  11.26 

139  95 

2528   4.9 

-1-36.3 

69.06 

15    0.2 

54  57.2 

I.        N. 

19 

9  33.66 

9.118 

7  32  39.02 

196.93 

24  59  17.0 

-167.9 

68.22 

14  53.5 

54  32.0 

I.        N. 

20 

10  23.40 

3.099 

H  26  28.81 

131.94 

23  ;6  12.6    -343.3 

1 

66.84 

14  48.5 

54  13.9 

I.        N. 

21 

II   10.92 

1.930 

9  18   4.41 

195.96 

+20  28   5.8 

-499.1 

65.20 

14  45.3 

54    2.3 

I.        N. 

22 

11  56.04 

1.839 

10   7  15.63 

190.09 

.16  46  26.7 

-610.8 

63.59 

14  43.8 

53  56.9 

I.      N. 

23 

12  39.00 

1.753 

10  54  16.62 

115.33 

1223  25.6 

-609.3 

62.26 

14  43.8 

53  56.8 

11.  N. 

24 

13  20.33 

1.896 

1139  39.71 

119.01 

7  30  53.5-758.8 

61.38 

14  45.3 

54    2.1 

11.    .  S. 

25 

14    0.76 

1.877 

12  24    9.16 

110.78 

+  2  20    2.8    -791.1 

61.09 

14  48.3 

54  13.3 

II.      S. 

26 

14  41.18 

1.808 

13   837.06 

111.91 

-  2  58  27.5    -797.1 

61.44 

14  53.0 

54  30.8 

II.      S. 

27 

15  22.52 

1.756 

13  54    0.80 

115.51 

-  8  1352.2!  -775.3 

62.55 

14  59.7 

54  65.1 

II.      S. 

28 

16    5.80 

1.868 

144121.50 

191.65 

-13  14  30.2;  -799.4 

64.31 

15   8.4 

55  27.2 

II.      S. 

Mar.   i 

16  52.04 

3.003 

15  3140.31 

130.31 

-17  46  44.3    -631.3 

66.67 

15  19.1 

56    6.7 

II.      S. 

2 

17  42.13 

3.176 

1625  49.96 

140.76 

-21  33  59.3    -495.8 

69.10 

15  32.0 

66  53.8 

II.      S. 

3 

18  36.51 

9.3&5 

17  24  18.47 

151.54 

-24  16  37.9    -307.7 

72.15 

15  46.5 

.57  47.1 

11.      S. 

4 

19  34.90 

9.S0I 

1826  47.83 

160  31 

-25  33  42.4 

-69.1 

73.66 

16    1.9 

58  43.8 

II.  N. 

5 

20  35.98 

3.573 

19  3159.56 

164.65 

-25   7  41.5 

+903.6 

75.24 

16  17.1 

59  39.6 

II.  N. 

6 

21  37.72 

9.555 

20  37  50.43 

163.5» 

-22  60  45.1 

477.9 

74.90 

16  30.4 

60  28.6 

II.  N. 

7 

22  38.09 

3.468 

21  42  19.09 

158.95 

-1850  S.4 

717.0 

73.59 

16  40.3 

61    4.6 

II.  N. 

8 

23  35.87 

3.348 

22  44  12.24 

151.15 

-13  25  18.4 

-1^93.5 

71.84 

16  45.1 

61  22.1 

II.  N. 

10 

0  30.88 

3.341 

23  43  18.39 

144.89 

-  7   5  35.8 

991.5 

70,16 

16  44.0 

61  18.3 

1.      N. 

11 

1  23.69 

3.168 

0  40  12.24 

140.97 

-  0  2222.0     1011.3 

69.07 

16  37.2 

60  53.0 

I.           S. 

12 

2  15.24 

3.136 

1  35  60.22 

138.37 

+  614    9.5  j     960.7 

68.63 

16  25.5 

60    9.5 

I.           S. 

13 

3    6.50 

3.141 

2  31  10.35 

138.43 

12  18  29.9 1     859.9 

68.79 

16  10.7 

59  15.9 

I.           S. 

14 

3  58.20 

3.170 

3  26  57.78 

140.45 

+1729  47.8 

+607.8 

09.31 

15  54.3 

58  15.8 

I.           S. 

15 

4  50.72 

3.905 

4  2333.95 

149.50 

2132  24.8 

510.8 

69.89 

15  38.1 

57  16.3 

I.           S. 

16 

5  43.90 

3.939 

5  20  50.29 

143.56 

24  15  53.6 

304.5 

70.22 

15  23.4 

56  20.1 

I.         s. 

17 

6  37.13 

9.906 

6  18   9.22 

143.61 

25  35  15.3 

+  99.7 

69.99 

15  10.8 

55  33.9 

I.      N. 

18 

7  29.49 

3.148 

7  14  35.80 

139.91 

25  31    6.8 

-110.8 

69.06 

15    0.0 

64  56.2 

I.      N. 

19 

8  20.09 

3.064 

8   9  16.59 

133.03 

1 
+24    9   9.1  ,  -994.8 

67.62 

14  52.3 

54  28.2 

I.      N. 

20 

9    8.34 

1.961 

9    136.33 

137.67 

2138  42.9    -468.4 

65.90 

14  47.4 

54    9.9 

I.      N. 

21 

9  54.09 

1.856 

9  5125.38 

131.56 

1811     4.6     -580.7 

64.08 

14  44.8 

54    0.3 

I.      N. 

22 

10  37.67 

1.771 

10  38  57.95 

1 16.43 

13  58    0.0'  -679.8 

62.71 

14  44.3 

53  58.5 

I.      N. 

23 

11  19.31 

1.713 

1 1  24  45.70 

113.68 

9  10  59.3    -750.7 

61.93 

14  4.5.7 

54    3.3 

I.      N. 

24 

12    0.02 

1.661 

12   9  31.33 

111.2b 

+  4     1    8.2       794.1 

01.28 

14  48.5 

54  14.0 

I.      N. 

25 

12  40.51 

1.696 

12  54    4.29 

111.85 

-   1  20  36.5  '  -810.0 

61.38 

14  52.7 

54  29.6 

II.  N. 

26 

13  21.69 

1.764 

1339  18.10 

114.70 

-  6  42  57.2'  -796.7 

62.21 

14  58.2 

TA  49.8 

II.      S. 

27 

14    4.46 

1.830 

14  20    8.44 

119.89 

-II  5339.0;  -751.1 

63.71 

15    5.0 

55  14.5 

II.      S. 

28 

14  49.76 

1.951 

15  1.^)30.03 

137.37 

-16  38  50.1  j  -668.9 

65.76 

15  12.9 

55  43.7 

II.      S. 

29 

15  38.34 

3.101 

16   8   9.81 

136.39 

-20  42  32.9    -649.6 

68.20 

15  22.1 

56  17.6 

11.      S. 

30 

16  30.68 

3.350 

17    4  34.65 

145.76 

-23  46  47.8  '  -370.3 

70.69 

15  32.6 

56  56.0 

II.      S. 

31 

17  26.58 

3393 

18    4.34.96 

153.84 

-25 .32  55.8    -159.8 

72.74 

15  44.2 

57  38.7 

II.  N. 

Apr.   1 

18  25.12 

3.479 

19    7  13.21  1   158  56 

-25  44  52.1  1+95.1 

73.92 

15  5(U) 

58  24.0 

11.  N. 

2 

19  24.67 

3.476 

20  10,52.291   158.84 

-24  13  34.4  i  +358.3 

73.96 

16    8.9 

59    9.5 

II.  N. 
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AT  TRANSIT  OF  MOON'S  CENTRE  OVER  THE  MERIDIAN  OF  WASHINGTON. 

Date. 

KIoanTime 

of 

TianBit 

Diftfor 
iHonr 

of 
LonK. 

Asoowion 

of 

Centre. 

Diff,for 
iHotir 

of 
Long. 

Goooentric 

DeoUnation 

of 

Centre. 

Diiflfor 
IHonr 

of 
Long. 

Sid.  Time 
ofSemid. 
Passing 
Meridian. 

Geocentrio 

Semi- 
diameter. 

Squatorial 
Horiaontol 
ParalUx. 

SSfti 

Apr.  2 

h    m 
19  24.67 

m 
9.476 

h  m     B 
20  10  52.29 

8 

158.84 

-24  13  34.4 

+358.3 

73.96 

1     II 
16    8.9 

59    9.'5 

UN. 

3 

20  23.50 

9.417 

21  13  48.48 

155.97 

-21    0  34.7 

600.9 

73.04 

16  20.4 

59  51.7 

II.  N. 

4 

21  20.42 

9.335 

22  14  50.01 

149.73 

-16  1826.9 

800.7 

71.59 

16  29.5 

60  25.2 

n.N.  \ 

5 

22  15.10 

9.935 

23  13  35.78 

144.81 

-1028    1.8 

938.9 

70.20 

16  35.2 

60  46.2 

11.  N.     j 

6 

23    7.90 

9.179 

01029.37 

140.56 

-  3  56  24.3 

1007.8 

69.18 

16  36.3 

60  50.3 

11.  N.     1 

7 

23  59.67 

9.140 

1    620.49 

130.16 

+  2  4854.6 

+1006.3 

68.80 

16  32.5 

60  36.3 

II.  N. 

9 

0  51.35 

9.165 

2   2  6.67 

140.06 

9  19  33.6 

9950 

69.06 

16  24.0 

60    3.9 

I.      N. 

10 

1  43.78 

9.907 

2  58  37.07 

149.67 

15   9  39.1 

805.1 

69.77 

16  11.6 

59  19.2 

I.          S. 

II 

2  37.38 

9.959 

3  56  18.55 

145.75 

19  57  12.7 

695.6 

70.60 

15  56.8 

58  25.2 

I.          S. 

12 

3  32.06 

9.999 

4  55    4.81 

147.78 

23  25  47.6 

413.3 

71.19 

1541.2 

57  28.0 

I.          S. 

13 

4  27.11 

9.966 

5  54  13.73 

147.41 

+25  25  58.0 

+187.0 

71.18 

15  26.3 

56  32.9 

I.          S. 

14 

5  21.44 

9.931 

6  52  38.72 

144.09 

25  56   2.9 

-  33.9 

70.38 

15  12.9 

55  43.6 

I.      N. 

16 

6  13.90 

9.135 

7  49  11.82 

138.99 

25    125.5 

-934.3 

68.91 

15   2.0 

65   3.7 

I.      N. 

16 

7    3.73 

9.016 

8  43   6.25 

131.15 

22  52  23.0 

-405.9 

67.02 

14  53.9 

54  33.8 

1.      N. 

17 

7  50.67 

1.89? 

9  34    7.02 

194.04 

194126.1 

-544.1 

65.11 

14  48.7 

54  14.8 

I.      N. 

18 

8  34.96 

1.796 

10  22  28.38 

118.01 

+  1541    8.2 

-659.5 

63.39 

14  46.3 

64    6.0 

I.      N. 

19 

9  17.18 

1.796 

11    8  45.00 

117.89 

11    3   8.9 

-733.1 

62.12 

14  46.5 

54    6.9 

I.      N. 

90 

9  58.10 

1.690 

1 1  53  43.47 

111.87 

5  58  12.1 

-787.5 

61.44 

14  49.1 

54  16.2 

I.      N. 

21 

10  38.60 

J. 699 

12  38  16.71 

111.64 

+  0  36  38.0 

-816.0 

61.41 

14  53.5 

54  32.5 

I.      N. 

22 

11  19.62 

1.733 

13  23  20.91 

114.19 

-  4  50  48.3 

-816.3 

62.08 

14  59.4 

64  54.1 

I.      N. 

23 

12    2.10 

1.815 

14   9  53.61 

119.01 

-10  12   3.8 

-784.9 

63.42 

15   6.4 

55  19.8 

I.11.N.S 

24 

12  47.00 

1.933 

14  58  50.71 

196.19 

-15  13   2.3 

-713.8 

65.36 

15  14.1 

65  48.2 

II.      S. 

25 

13  35.07 

9.078 

15  50  59.94 

134.90 

-19  37  10.8 

-599.0 

67.72 

15  22.3 

56  18.3 

IL      S. 

26 

14  26.80 

2.939 

16  4648.93 

144.16 

-23    5  44.2 

-435.9 

70.15 

15  30.8 

56  49.5 

11.      S. 

27 

15  22.04 

9.364 

17  46   8.94 

151.87 

-25  19  24.7 

-995.4 

72.22 

15  39.5 

57  21.3 

11.      S. 

28 

16  19.85 

9.440 

1848   3.27 

156.45 

-26    1  46.8 

+  18.1 

73.41 

15  48.2 

57  63.3 

II.  N. 

29 

17  18.61 

9.449 

19  50  55.00 

156.69 

-25   3  32.6 

973.5 

73.49 

15  56.9 

68  25.1 

II.  N. 

30 

18  16.58 

9.379 

20  52  59.36 

159.99 

-2225  35.8 

513.4 

72.56 

16    5.1 

68  56.4 

11.  N. 

May    1 

19  12.54 

9.979 

21  53   2.61 

147.13 

-18  18  43.4 

715.8 

71.08 

16  12.5 

59  22.5 

II.  N. 

2 

20    6.10 

9.185 

22  50  41.80 

141.35 

-13   0  44.7 

865.7 

69.57 

16  18.4 

59  44.4 

II.  N. 

3 

20  57.65 

9.117 

23  46  19.89 

137.94 

-  6  53  31.9 

+960.9 

68.46 

16  22.1 

59  68.0 

II.  N. 

4 

21  48.05 

9.091 

0  40  48.70 

135.65 

-  0  20  35.9 

994.0 

68.00 

16  22.9 

60   0.8 

II.  N. 

5 

22  38.35 

9.108 

135  11.73 

136.74 

+  6  13  25.7 

965.5 

68.16 

16  20.2 

59  51.2 

11.  N. 

6 

23  29.54 

9.165 

2  30  29.38 

140.08 

1223  37.7 

875.1 

69.06 

16  13.9 

69  27.8 

U.N. 

8 

0  22.40 

9.941 

3  27  24.70 

147.14 

17  45  52.5 

796.6 

70.22 

16    4.4 

58  62.9 

U.      S. 

9 

1   17.04 

9.309 

4  26   8.90 

148.81 

+2158  40.8 

+530.1 

71.30 

15  52.5 

58   9.2 

II.      S. 

10 

2  12.97 

9.3«e 

5  26  10.44 

150.74 

24  46   0.0 

309.9 

71.85 

15  39.3 

57  20.6 

II.      S. 

II 

3    9.00 

9.315 

6  2G  17.99 

149.16 

25  59  56.4 

+  67.7 

71.53 

15  26.0 

56  31.8 

11.      S. 

12 

4    3.66 

9.933 

725   3.13 

144.01 

25  415.5.2 

-153.9 

70.30 

15  13.7 

55  46.4 

II.  N.     1 

13 

4  55.85 

9.105 

8  21  12.33 

136.49 

24    1  10.3 

-344.1 

68.42 

.  15   3.2 

55   8.1 

11.  N.     1 

14 

5  44.60 

1.965 

9  14   8.92 

198.96 

+21  11  18.8 

-498.8 

66.40 

14  55.3 

64  39.0 

11.  N. 

15 

6  30.31 

1.845 

10   3  55.61 

190.87 

17  26  45.9 

-618.3 

64.30 

14  50.2 

64  20.3 

II.  N. 

16 

7  13.39 

1.759 

10  51    4.30 

115.99 

13   0  4.3.3 

-707.3 

62.72 

14  48.2 

54  12.6 

11.  N. 

17      7  54.67 

1.691 

113624.01 

111.83 

8   4  29.9 

-769.9 

61.72 

14  49.0 

54  15.7 

11.  N. 

18      8  35.08 

1.680 

12  20  52.10 

119.67 

+  2  48   8.7 

-808^0 

61.40 

14  52.5 

54  28.7 

11.  N.    ! 
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AT  TRANSIT  OP  MOON^S  CENTRE  OVER  THE  MERIDIAN  OF  WASHINGTON. 

Date. 

Mean  Tim*- 

of 

Transit. 

I)iff.for 
I  Hour 

of 
Lon*;. 

Right 

Ascension 

of 

Con  tie. 

Diff.for 
1  Hour 

of 
Long. 

Greocentric 

Declination 

of 

Centre. 

Diftfor 
IHoiir 

of 
Lon;;. 

Sid.T!m«' 
ofSemid. 
PtiAHing 
Horidiiin. 

Geocentric 

Somi- 
cliameter. 

Equatorial 
Horizontal 
ParaUax. 

Bright 
Umba. 

b     ni 

m 

h     Ut      H 

s 

O        /        l> 

„ 

8 

/     // 

t       n 

May  18 

8  35.0H 

1.680 

12  2052.10 

110.94 

+  2  48   8.7 

-808.0 

61.40 

14  52.5 

54  28.7 

I.      N. 

19 

9  15.66 

1.709 

13    5  30.10 

119.67 

-  2  38  32.5 

-891.4 

61.83 

14  58.4 

54  50.3 

I.      N. 

30 

9  57.46 

1.784 

1351  21.46 

117.06 

-  8   5   5.5 

-805.9 

63.00 

15    6.2 

55  18.8 

I.      N. 

21 

10  41.53 

1.896 

14  3929.30 

194.03 

-13  18  28.6 

-754.6 

64.85 

15  15.2 

55  51.9 

I.      N. 

22 

1 1  28.82 

9.051 

153051.12 

133.13 

-18   2  47.2 

-658.8 

67.24 

15  24.8 

56  27.5 

I.      N. 

23 

12  20.00 

3.318 

16  26    7.05 

143.98 

-2158  39.6 

-511.0 

69.85 

15  34.5 

57    29 

II.      S. 

24 

13  15.14 

9.379 

172521.11 

159.54 

-24  44  41.5 

-309.8 

72.20 

15  43.6 

57  36.3 

II.      S. 

25 

14  13.41 

9.470 

18  27  43.07 

158.46 

-26    1    5.1 

-66.0 

73.70 

15  51.6 

58    5.9 

11.      S. 

26 

15  13.06 

9.484 

19  3128.91 

159.33 

-25  35   9.9 

+196.1 

73.98 

15  58.4 

58  30.9 

II.  N. 

27 

16  12.04 

9.418 

20  34  33.90 

155.98 

-23  25  49.7 

445.3 

73.05 

16    3.9 

58  50.9 

II.  N. 

28 

17    8.74 

9.303 

2135  21.31 

148.34 

-19  43  47.4 

+656.1 

71.38 

16    7.9 

59    5.8 

II.  N. 

29 

18    2.50 

9.181 

22  33  12.40 

141.08 

-14  47  43.8 

814.5 

69.55 

16  10.6 

59  15.6 

II.  N. 

30 

18  53.61 

9.065 

23  28  23.88 

135.33 

-  8  59  34.9 

916.8 

68.06 

16  11.9 

59  20.3 

II.  N. 

31 

10  42.94 

9.034 

0  2148.56 

139.99 

-  24136.7 

964.0 

67.23 

16  11.6 

59  19.4 

II.  N. 

June  1 

20  31.65 

9.033 

1  14  35.48 

139.91 

+  3  44  25.9 

957.3 

67.15 

16   9.6 

59  12.0 

II.  N. 

2 

21  20.80 

9.078 

2   7  55.10 

134.91 

+  9  57   0.2 

+896.5 

67.81 

16    5.7 

58  57.6 

II.  N. 

3 

22  11.68 

9.158 

3   2  47.12 

139.71 

15  34  27.5 

781.5 

68.99 

15  59.7 

58  35.6 

II.  N. 

4 

23    4.58 

S.9S0 

3  59  46.44 

145.33 

20  1531.7 

615  9 

70.36 

1551.7 

58    6.4 

II.  N. 

5 

23  ry9S>'^ 

9.329 

4  58  48.79 

149.57 

23  41  13.2 

406.9 

71.44 

15  42.2 

57  31.3 

I.          S. 

7 

0  55.65 

9.343 

5  59    2.04 

150  81 

25  37  59.4 

+174.6 

71.77 

1531.6 

56  52.4 

1.          S 

8 

1  51.47 

9.996 

(>  58  56.86 

147.95 

+26   0  52.6 

-57.8 

71.11 

15  20.7 

56  12.7 

I.          S. 

9 

2  45.40 

9.189 

7  56  57.86 

141.58 

24  54  30.4 

HK8.9 

69.56 

15  10.5 

55  34.7 

I.      N. 

10 

3  36.31 

9.051 

8  51  57.61 

133.95 

22  30  54.3 

-449.7 

67.47 

15    1.5 

55    1.9 

I.      N. 

II 

4  23.83 

1.911 

9  43  33.00 

194.85 

19    5  24.1 

-678.1 

65.30 

14  54.6 

54  36.5 

I.      N. 

12 

5    8.22 

1.794 

10  32   0.62 

117.78 

14  53    7.2 

-677.8 

63.26 

14  50.1 

54  20.1 

I.      N. 

13 

5  50.21 

1.719 

11  18   3.32 

119.85 

+  10    7  12.3 

-747.4 

62.06 

14  48.5 

54  14.1 

I.      N. 

14 

6  30.73 

1.679 

12   2  37.61 

110.46 

+  4  58  37.3 

-791.8 

61.36 

14  49.7 

54  18.7 

I.      N. 

15 

7  10.83 

1.678 

12  46  46.86 

110.79 

-  0  23    3.8 

-813.0 

61.45 

14  54.2 

54  34.9 

I.      N. 

16 

7  51.63 

J.730 

13  31  38.09 

113.96 

-  5  48  26.9 

-«9.7 

62.30 

L5    1.2 

55   0.7 

I.      N. 

17 

8  34.27 

1.899 

14  18  20.05 

190.04 

-11    6  46.4 

-776.5 

63.92 

15  10.6 

55  35.1 

I.      N. 

18 

9  19.88 

1.978 

15    8   0.84 

198.83 

-16    4  28.9 

-704.7 

66.23 

1521.7 

56  15.9 

I.      N. 

19 

10    9.44 

9.157 

16    1  38.66 

139.69 

-20  24    0.7 

-583.5 

68.88 

15  33.8 

57    O.I 

I.      N. 

20 

1 1     3.44 

9.349 

16  59  44.53 

150.77 

-23  43  47.4 

-404.5 

71.76 

15  45.8 

57  44.4 

I.      N. 

21 

12     1.55 

9.490 

18    1  57.35 

159.61 

-25  40  42.5 

-170.5 

73.90 

15  56.8 

58  25.0 

1. 11.      S. 

22 

13    2.29 

9.563 

19   6  47.82 

163.44 

-25  55  48.3 

+  98.8 

74.85 

16    5.9 

58  58.5 

11.      S. 

23 

14    3.33 

9.515 

20  1 1  56.80 

161.90 

-24  2121.1 

+369.5 

74.40 

16  13.1 

59  22.5 

II.  N. 

24 

15    2.44 

9.401 

21  15  10.05 

154.33 

-21    4  23.1 

605.9 

72.72 

16  16.1 

59  35.9 

II.  N. 

25 

15  58.3.^ 

9.958 

22  15  10.22 

145.65 

-16  23  57.9 

784.8 

70.64 

16  17.0 

59  39.0 

n.N. 

26 

16  50.92 

9.130 

23  1 1  49.70 

137.98 

-10  44  47.6 

900.1 

68.73 

16  15.4 

59  33.2 

II.  N. 

27 

17  40.88 

9.043 

0   5  51.87 

139.75 

-  4  3153.0 

954.9 

67.39 

16  11.9 

59  20.4 

11.  N. 

28 

18  29.36 

9.007 

0  58  25.49 

130  69 

+  1  51  48.8 

+955.1 

66.83 

16    6.9 

59    2.1 

II.  N. 

29 

19  17.62 

9.034 

1  50  45.90 

131.60 

8   5  29.1 

905.9 

67.06 

16    0.8 

58  39.7 

II.  N. 

30 

20    6.83 

9.083 

2  44    2.43 

135.18 

13  49  37.5       807.5 

67.95 

15  53.9 

58  14.7 

11.  N. 

July    1 

20  57.81 

9.160 

3  39    6.56 

140.35 

+  18  45  22.2'  +663.4 

69.22 

15  46.3 

57  46.7 

11.  N. 
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AT  TRANSIT  OP  itOOH'S  OENTBB  OVER  TdE  MERIDIAN  OF  WASHDCOTON. 

Dttto. 

ICoanTime 

of 

Transit. 

Diftfor 
IHoar 

of 
Long. 

Bight 

Alc^aion 

of 

Centre. 

Diftfor 
iHoor 

of 
Long. 

of 
Centre. 

IMftfor 
IHonr 

of 
Long. 

Sid.  Time 
ofSemid. 
Passing 
Meridian. 

Qeooentrio 

Semi- 
diameter. 

Bqoatorial 
Horizontal 
Parallax. 

firiglit 
Umbs. 

h    m 

m 

h   m     8 

s 

Off 

u 

8 

/     // 

t       u 

July  1 

20  57.81 

9.189 

339   6.55 

140.00 

+184522.2 

-M03.4 

69.23 

15  46.4 

57  46.7 

n.N. 

2 

21  50.93 

S.9S5 

4  36  18.61 

145.43 

22  34  53.3 

477.3 

70.46 

15  38.0 

57  16.7 

U.N. 

3 

22  45.78 

S1.307 

53515.52 

148.79 

25   3  15.6 

900.4 

71.23 

15  29.6 

56  45.1 

n.  N.  3. 

4 

23  41.25 

9.309 

6  34  49.49 

148.41 

26    131.1 

+  30.7 

71.13 

15  20.8 

56  12.8 

II.     s. 

6 

0  35.79 

9.939 

7  3327.33 

144.1d 

2529   9.6 

-188.9 

70.06 

15  12.1 

55  40.8 

I.         s 

7 

1  27.99 

9.113 

829  44.21 

136.83 

4-23  34  11.2 

—879.9 

68.26 

15    4.1 

55  11.1 

I.    N.d. 

8 

2  17.02 

1.974 

9  2250.95 

198.60 

20  30  19.5 

-589.8 

66.14 

14  57.2 

54  45;3 

I.      N. 

9 

3    2.79 

1.844 

10  1241.18 

190.80 

16  33  15.9 

-640.4 

64.09 

14  51.6 

54  25.2 

I.      N. 

10 

3  45.75 

1.748 

10  59  42.36 

114.65 

1157  48.1 

-795.5 

62.23 

14  48.2 

54  12.8 

I.      N. 

11 

4  26.70 

l.«77 

1 1  44  42.57 

110.79 

6  56  35.0 

-770.0 

61.42 

14  47.2 

54    9.3 

I.      N. 

12 

5    6.62 

1.060 

122840.64 

100.50 

+  1  40  13.8 

-801.8 

61.09 

14  49.0 

54  15.8 

I.      N. 

13 

5  46.57 

1.081 

13  1241.13 

111.00 

-  3  41  50.5 

-804.8 

61.54 

14  53.6 

54  33.0 

I.      N. 

14 

6  27.70 

1.751 

13  57  52.37 

115.49 

-  9   0   6.5 

-789.9 

62.78 

15    1.2 

55    0.9 

I.      N. 

15 

7  11.18 

1.877 

14  4524.85 

199.77 

-14    328.0 

-798.8 

64.78 

15  11.5 

55  38.6 

I.      N. 

16 

7  58.15 

9.044 

15  3626.96 

139.80 

-18  37  38.7 

H04.4 

67.4  i 

15  24.1 

56  24.8 

I.      N. 

17 

6  49.50 

9.938 

163153.13 

144.54 

-22  24    3.9 

-488.1 

70.37 

15  38.2 

57  16.6 

I.      N, 

18 

9  45,55 

9.497 

17  32    1.83 

155.89 

-25   0  14.4 

-989.8 

73.12 

15  52.7 

58    9.9 

I.      N.S. 

19 

10  45.56 

9.&58 

18  36  8.64 

163.83 

-26   3  12.0 

-94.7 

74.97 

16    6.4 

59    0.4 

I.      N.S. 

20 

1 1  47.60 

9.091 

19  42  17.90 

165.80 

-25  16  32.4 

+950.9 

75.42 

16  18.0 

59  42.7 

I.          S. 

21 

12  49.15 

9.599 

20  47  57.67 

161.60 

-22  37  47.8 

598.5 

74.42 

16  26.1 

60  12.7 

II.      S. 

22 

13  48.15 

9.388 

21  51    3.81 

-18  20  33.3 

+746.8 

72.50 

16  30.1 

60  26.9 

11.  N. 

23 

14  43.70 

9.944 

2250  42.64 

144.89 

-12  49  43.3 

805.0 

70.38 

16  29.5 

60  25.4 

UN. 

24 

15  36.05 

9.197 

23  47   8.89 

137.78 

-  6  34  12.9 

971.0 

68.68 

16  25.3 

60    9.5 

n.N. 

25 

16  26.15 

9.057 

041  19.24 

133.61 

-  0    1  38.8 

961.8 

67.61 

16  17.9 

59  42.6 

11.  N. 

26 

17  15.19 

9.039 

134  26.76 

139.48 

4-  6  23  45.8 

936.6 

67.37 

16    8.6 

59    8.4 

n.N. 

27 

18    4.40 

9.068 

227  43.67 

134.94 

+12  21    8.3 

+849.6 

67.85 

15  58.4 

58  30.6 

n.N. 

28 

18  54.74 

9.131 

322  8.95 

138.07 

17  32   4.7 

705.9 

68.80 

15  47.8 

57  51.6 

II.  N. 

29 

19  46.78 

9.905 

4  18  16.54 

149.54 

21  40   8.5 

599.9 

69.90 

15  37.4 

57  13.7 

n.N. 

30 

20  40.48 

9.964 

5  16   3.82 

146.06 

24  31  26.6 

393.1 

70.73 

15  27.6 

56  37.9 

II.  N. 

31 

21  35.10 

9.977 

6  14  46.38 

146.99 

25  56  28.9 

+100.8 

70.91 

15  19.0 

56    4.7 

II.N.S. 

Aug.  I 

22  29.36 

9.933 

7  13   7.93 

144.94 

+25  52  21.7 

-119.9 

70.16 

15  10.4 

55  34.5 

n.    s. 

2 

23  21.90 

9.138 

8   9  46.18 

138.49 

24  23  44.9 

-318.8 

68.61 

15    3.1 

55    7.4 

II.     s. 

4 

0  11.75 

9.013 

9   341.18 

131.01 

21  4143.9 

-484.8 

66.69 

14  56.7 

54  43.9 

II.     s. 

5 

0  58.49 

1.864 

9  54  29.88 

193.30 

18   0  47.4 

-813.3 

64.62 

14  51.3 

54  24.5 

I.      N.  S. 

6 

1  42.33 

1.T74 

10  4224.08 

116.50 

13  35  58.2 

-705.0 

62.84 

14  47.5 

54  10.5 

I.      N. 

7 

2  23.88 

1.604 

1127  59.99 

111.78 

+  841    4.3 

-764.5 

61.56 

14  45.4 

54    2.4 

I.      N. 

8 

3    3.95 

1.659 

12  12   7.82 

109.98 

+  328   3.8 

-796.9 

60.91 

14  45.2 

54    1.8 

I.      N. 

9 

3  43.53 

1.653 

12  55  45.39 

100.99 

-  15237.0 

-808.9 

60.99 

14  47.4 

54    9.7 

I.      N. 

10 

4  23.64 

1.697 

13  39  55.10 

111.98 

-  7  11  15.8 

-785.9 

61.80 

14  52.1 

54  27.1 

I.      N. 

11 

5    5.37 

1.788 

14  25  42.60 

117.45 

-12  17  45.0 

-741.7 

63.38 

14  59.5 

54  54.6 

I.     N. 

12 

5  49.84 

1.995 

15  14  14.58 

195.60 

-17   0   9.4 

-004.9 

65.64 

15    9.8 

55  32.2 

1.     N. 

13 

6  38.07 

9.095 

16   6  32.50 

130.15 

-21    3  27.9 

-544.5 

68.40 

15  22.6 

56  19.3 

I.      N. 

N 

7  30.74 

9990 

17   3  18.19 

147.68 

-24    8  48.9 

-373.0 

71.30 

15  37.5 

57  13.9 

I.      N. 

15 

8  27.85 

9.458 

18   4  30.90 

157.91 

-25  54  32.8 

-140.7 

73.43 

15  53.5 

58  12.9 

I.      N.S. 

16 

9  28.34 

9.56B 

19   9   6.24 

104.10 

-26   0  23.6 

+199.9 

75.18 

16    9.4 

59  11.5  'I.             S.' 
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AT  TRANSIT  OP  MOON'S  CENTBE  OVER  THE  MERIDIAN  OP  WASHINGTON. 

Date. 

Mean  Time 

of 

Transit. 

DiflF.for 
iHonr 

of 
Long. 

Right 

Ascension 

of 

Centre. 

Difr.for 
IHonr 

of 
Long. 

Geocentric 

of 
Centre. 

Diftfor 
IHoor 

of 
Long. 

Bid.  Time 
ofSeniid. 
Passing 
Mendian. 

Geo«<»iitric' 

Semi- 
diameter. 

Eqaatorial 
Horizontal 
Parallax. 

i 

Bright 
Limbs. 

h    m 

m 

h    m     8 

s 

O        /        // 

n 

» 

#     // 

1           !• 

Aog.l7 

10  30.13 

2567 

20  15    0.80 

164.49 

-24  14  28.1 

+405.7 

75.20 

16  23.6 

60    3.7 

1.              S. 

18 

11  30.94 

9.488 

21  19  56.56 

150.54 

-20  39  17.7 

669.3 

73.99 

16  34.5 

60  43.5 

1.              S. 

19 

12  29.20 

9.364 

22  22  17.67 

199.05 

-15  32  27.0 

859.8 

72.16 

16  40.5 

61    5.8 

n.    s. 

30 

13  24.42 

9.949 

23  21  36.35 

144.74 

-  9  21  36.5 

061.1 

70.37 

1641.3 

61    8.1 

11.  N. 

21 

14  1709 

9.155 

0  18  21.87 

130.49 

-  2  37  57.3 

1094.6 

69.09 

16  36.6 

CO  50.8 

II.  N. 

23 

15    8.22 

9.114 

1  13  34.34 

137.04 

+  4    8  38.6 

+997.6 

68.52 

16  27.6 

60  17.3 

II.  N. 

23 

15  58.93 

9.119 

2   821.99 

137.35 

10  3159.6 

910.1 

68.66 

16  15.3 

59  32.9 

11.  N.     i 

24 

16  50.23 

9.160 

3    3  44.74 

130.81 

16  10    1.9 

779.6 

69.33 

16    1.5 

58  42.4 

II.  N.    : 

25 

17  42.75 

9.917 

4    0  21.07 

143  J25 

20  44  39.0 

504.6 

70.23 

15  47.5 

57  50.9 

II.  N.     1 

26 

18  36.58 

9.964 

4  58  16.72 

146.15 

24    1  44.5 

386.9 

70.96 

15  34.2 

57    1.9 

II.  N.    ; 

27 

19  31.20 

2.9T7 

5  56  59.06 

U3.91 

+25  52   4.6 

+163.4 

71.11 

15  22.2 

56  17.8 

II.N.S. 

28 

20  25.52 

9.939 

6  55  23.86 

144.61 

26  12  38.5 

-58.9 

70.47 

15  11.8 

55  39.4 

II.      S.' 

29 

21  18.32 

9.153 

7  52  16.94 

1311.39 

25   7  13.7 

-963.9 

69.08 

15    3.2 

55    7.7 

II.     s. 

30 

22    8.61 

9.035 

8  46.39.41 

139.30 

22  45  30.3 

-439.0 

67.16 

14  56.1 

54  41.9 

II.     s. 

31 

22  55.94 

1.911 

9  38    3.80 

194.78 

1920  42.7 

-678.8 

65.11 

14  50.7 

54  22.2 

II.     s. 

Sept  1 

23  40:40 

1.798 

10  2634.92 

118.03 

+  15   7  14.2 

-689.8 

63.25 

14  46.8 

54    7.7 

II.     s. 

3 

0  22.46 

1.713 

II  1241.85 

119.85 

10  1855.0 

-753.6 

61.81 

14  44.5 

53  58.9 

I.         s. 

4 

1    2.85 

1.660 

1 1  57   8.34 

109.79 

+  58  18.8 

-794.7 

60.97 

14  43.5 

53  55.6 

I.      N. 

5 

1  42.42 

1.644 

12  40  46.02 

108.78 

-  0  13  14.6 

-«08.7 

60.73 

14  44.3 

53  58.4 

I.      N. 

6 

2  22.12 

1.671 

13  24  30.91 

110.54 

-  5  35  13.7 

-796.9 

61.21 

14  46.7 

54    8.0 

I.      N. 

7 

3    2.91 

1.737 

14    9  21.62 

114.59 

-10  47    9.4 

-758.1 

62.42 

14  51.5 

54  25.2 

I.      N. 

.   8 

3  45.79 

1.844 

14  56  17.89 

190.7d 

-15  37  40.2 

-689.0 

64.28 

14  58.4 

64  50.4 

1.      N. 

9 

4  31.70 

1.988 

15  46  16.55 

199.45 

-19  53  32.4 

-583.8 

66.68 

15   7.9 

55  25.3 

I.      N. 

10 

5  21.39 

9.155 

16  40    2.75 

1.10.55 

-23  18  55.3 

-435.4 

69.35 

15  19.7 

56    8.8 

I.      N. 

11 

6  15.15 

9.391 

17  37  54.02 

149.54 

-25  35  2J).3 

-939.4 

71.88 

15  33.7 

57    0.4 

I.      N. 

12 

7  12.52 

9.440 

18  39  22.17 

157.93 

-26  24  28.6 

+    1.0 

73.95 

15  49.4 

57  57.9 

I.           S. 

13 

8  12.15 

9.505 

19  43    6.25 

160.61 

-25  31    2.6 

968.7 

74.52 

16    5.7 

58  57.7 

I.           S. 

14 

9  12.16 

9.489 

20  47  13.23 

159.29 

-22  49  43.4 

534.7 

74.11 

16  21.2 

59  54.8 

I.         s.' 

15 

10  10.86 

9.401 

2150    1.33 

154.41 

-18  27  46.2 

786.7 

72.89 

16  34.4 

60  42.8 

I.        s.' 

16 

11    7.35 

9.306 

22  50  36.70 

148.58 

-12  44  22.6 

938.6 

71.40 

16  43.2 

61  15.2 

I.         s. 

17 

12    1.67 

9.997 

23  49    1.09 

143.78 

-6   654.7 

4-1035.6 

70.17 

I6  4().4 

61  27.4 

II.     s. 

18 

12  54.50 

9.184 

0  45  56.31 

141.95 

+  0  53  35.6 

1053.8 

69.55 

16  43.8 

61  17.7 

11.  N. 

19 

13  46.85 

9.185 

14222.22 

141.39 

7  46   6.1 

096.8 

69.61 

16  35.6 

60  47.5 

II.  N. 

20 

14  39.68 

9.299 

239  17.21 

143.54 

14    2  10.6 

873.5 

70.25 

16  23.1 

60    1.5 

U.  N.     1 

21 

15  33.66 

9.977 

3  37  21.54 

146.87 

19  1741.4 

606.3 

71.32 

16    7.9 

59    5.8 

II.  N.     ; 

22 

16  28.92 

9.394 

4  36  43.08 

140.57 

+23  14   2.2 

+460.5 

71.92 

1551.8 

58    6.5 

11.  N.     , 

23 

17  24.94 

9.3:«5 

5  36  49.61 

150.36 

25  3924.6 

944.7 

72.12 

15  36.1 

57    8.9 

11.  N. 

24 

18  20.59 

9.999 

6  36  34.82 

147.83 

26  29  51.0 

+    0.9 

71.49 

15  21.9 

56  16.7 

11  N.S. 

25 

19  14.60 

9.900 

7  34  40.86 

149.99 

25  49  18.4 

-907.5 

70.04 

15    9.8 

55  32.4 

H.     s.! 

26 

20    5.94 

9.074 

8  30    5.81 

134.66 

23  47  58.5 

-393,3 

68.04 

15    0.1 

54  56.7 

11.      S.' 

1 

27 

20  54.11 

1.949 

9  2220.94 

196.65 

+20  39  29.6 

-643.0 

65.85 

14  52.8 

54  2<).8 

11.      s. 

28 

21  39.22 

1.699 

10  1131.33 

119.43 

16  3820.0 

HX57.0 

63.82 

14  47.8 

54  11.2 

II.     s.' 

29 

22  21.75 

1.799 

10  58   6.81 

113.89 

1158  11.4 

-738.5 

62.20 

14  44.8 

54    0.1 

H.      S. 

30 

23    2.45 

1.669 

II  42 Til. 51 

110.95 

6  5128.3 

-790.3 

61.14 

14  43.5 

53  55.8 

II.      S. 

Oct.    1 

23  42.15 

1.646 

12  2(5  3(5.57 

108.88 

+  129  33.0  i  -814.7 

60.73 

14  43.9 

53  57.3 

II.      8. 
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AT  TRANSIT  OF  MOON'S  OBNTBB  OVBB  TliE  MBBIDIAN  OF  WASHINGTON. 

Bate. 

ICeanTime 

of 

Transit. 

Diff.for 
IHoar 

of 
Long. 

Bight 

Asoension 

of 

Contre. 

Difffor 

IHonr 

of 

lA>Ug. 

Ckooentrio 

DeoUsation 

of 

Centre. 

Blftfor 
iHonr 

of 
Long. 

Sid.  Time 
ofSemid. 
Paaeing 
Heridiaa. 

Geocentric 

Semi- 
diameter. 

Kqnatotial 
HoriiMmtal 
Parallax. 

Brlcht 
Limb*. 

h    m 

m 

h   m     • 

• 

O       /       /« 

„ 

8 

,     „ 

/     It 

Oct.    1 

23  42.15 

1.648 

122636.57 

108.88 

•1-  12033.0 

-814.7 

60.73 

14  43.9 

53  57.3 

11.        S. 

3 

0  21.75 

1.061 

13  1016.16 

100.81 

-3  56  45.2 

-818.8 

61.00 

14  45.8 

54    4.5 

I.      N.S. 

A 

1    2.19 

1.715 

13  54  45.67 

113.04 

-  916  28.3 

-781.5 

61.96 

14  49.3 

54  17.0 

I.      N. 

5 

1  44.38 

1.806 

14  41    0.16 

118.53 

-14  17  50.8 

-780.3 

63.55 

14  54.3 

54  35.1 

I.      N. 

6 

2  29.16 

1.831 

15  29  51.08 

196.01 

-18  47  40.2 

-«B.0 

65.65 

15    0.8 

54  58.9 

I.      N.- 

7 

3  17.22 

8.077 

162159.20 

1S4.81 

-22  3054.7 

-488.8 

68.06 

15   9.1 

55  29.4 

I.      N. 

8 

4    8.86 

Q.S94 

171742.86 

143.71 

-25  10  56.5 

-306.8 

70.42 

15  19.2 

56    6.8 

I.      N. 

9 

6    3.79 

9.344 

181643.81 

150.84 

-26  31    3.3 

-87.8 

72.28 

1531.1 

56  50.5 

I.      N.S. 

10 

6    0.97 

9.400 

1918   0.98 

164.89 

-26  17  27.3 

+J69.3 

73.26 

15  44.6 

57  39.9 

I.          S. 

11 

6  68.91 

9.407 

20  20   3.10 

154.70 

-24  23   3.0 

419.9 

73.21 

15  59.0 

58  32.7 

I.         s. 

12 

7  56.11 

9.353 

212121.24 

151.49 

-20  50   5.8 

+647.5 

72.34 

16  13.3 

59  25.5 

I.         s. 

13 

8  51.67 

9.978 

2221    0.50 

146.81 

-15  50  24.1 

843.7 

71.13 

16  26.3 

60  13.1 

I.        s. 

14 

9  45.46 

9.910 

23  18  53.44 

149.84 

-  9  43  30.4 

881.9 

70.07 

16  36.4 

60  50.2 

I.        s. 

15 

10  38.03 

9.177 

0  15  32.67 

140.83 

-254  29.2 

1051.8 

69.51 

16  42.0 

61  11.1 

I.         s. 

16 

11  30.31 

9.186 

1  1154.33 

141.41 

-h  4   8  5.0 

1048.3 

69.62 

16  42.3 

61  12.3 

I.          8. 

17 

12  23.32 

9.935 

2   9   0.28 

144.44 

+10  64    1.2 

+868.8 

70.41 

16  37.1 

60  62.8 

XL  N.S. 

18 

13  17.89 

9.313 

3   7  40.01 

140.09 

16  53  47.2 

818.8 

71.60 

16  26.8 

60  14.8 

n.N. 

19 

14  14.33 

9.380 

4   8  12.06 

153.46 

2141  17.6 

610.5 

72.75 

16  12.6 

59  23.2 

II.  N. 

20 

15  12.17 

9.494 

5  10   8.54 

156.70 

24  57  8.4 

364.8 

73.39 

15  56.7 

58  24.6 

II.  N. 

21 

16  10.17 

9.398 

6  12  14.78 

164.11 

26  3137.5 

+108.4 

73.06 

15  40.3 

57  24.3 

11.  N.S. 

22 

17    6.70 

9.304 

7  1252.68 

148.44 

+26  2559.4 

-181.8 

71.70 

15  25.0 

56  28.0 

11.      S. 

23 

18    0.36 

9.164 

810  37.79 

140.09 

24  50  38.2 

-338.1 

69.57 

15  11.6 

55  39.1 

11.      S. 

24 

18  50.43 

9.008 

9   4  46.24 

130.71 

22    1    1.5 

-603.9 

67.13 

15    0.9 

54  59.5 

II.      S. 

25 

19  36.89 

1.867 

955  18.16 

199.18 

1813  36.2 

-687.8 

64.80 

14  52.9 

54  30.3 

II.      S. 

26 

20  20.28 

1.755 

10  42  45.65 

115.45 

13  43  19.3 

-7  J  7.8 

62.85 

14  47.4 

54  11.3 

II.      S. 

27 

21     1.44 

1.681 

1127  58.11 

110.98 

+  84259.5 

-778.8 

61.54 

14  45.2 

54    1.9 

II.      S. 

28 

21  41.29 

1.646 

12  1152.18 

108.83 

+  3  23  42.8 

-813.9 

60.89 

14  45.0 

54    1.2 

11.      S. 

29 

22  20.81 

1.659 

1255  26.61 

100.34 

-  2   4  12.0 

-891.8 

60.95 

14  46.8 

54    7.6 

11.      S. 

30 

23    0.98 

1.701 

13  39  40.11 

119.17 

-  7  30  14.0 

-803.4 

61.72 

14  60.2 

54  20.2 

II.      S. 

31 

23  42.76 

1.786 

14  2529.97 

117.34 

-12  4247.3 

-753.8 

63.15 

14  54.9 

54  37.6 

II.  N.S. 

Nov.  2 

0  27.01 

1.906 

15  13  49.01 

194.54 

-172825.8 

-667.8 

65.13 

15   0.8 

54  59.3 

I.      N.S. 

3 

1   14.44 

9.049 

16   518.91 

133.08 

-21  31  39.0 

-540.8 

67.46 

15   7.7 

55  24.5 

I.      N. 

4 

2    5.35 

9.199 

17   0  18.39 

141.75 

-24  36  17.1 

-370.0 

69.74 

15  15.3 

55  52.9 

I.      N. 

5 

2  59.44 

9.308 

17  5829.54 

148.77 

-26  2219.0 

-150.8 

71.59 

15  23.9 

56  24.6 

1.      N. 

6 

3  55.71 

9.368 

185851.35 

-26  3858.5 

+  78.8 

72.57 

15  33.5 

56  59.5 

1.      N.S. 

7 

4  52.62 

9.369 

19  59  52.22 

158.01 

-251818.0 

+383.7 

72.53 

15*43.8 

57  37.1 

1.           S. 

8 

5  48.68 

9.309 

21    0    1.68 

148.38 

-2222  9.9 

559.6 

71.65 

15  54.5 

58  16.6 

I.          S. 

9 

6  42.95 

9.919 

2158  22.87 

143.34 

-18   0  40.5 

748.0 

70.37 

16   5.4 

58  56.7 

I.         s. 

10 

7  35.25 

9.143 

22  54  46.21 

138.85 

-12  29  50.4 

887.8 

69.19 

16  15.6 

69  33.9 

I.         s. 

11 

8  26.12 

9.109 

23  49  43.47 

136.39 

-  6   9  26.5 

894.7 

68.48 

16  24.0 

60    5.0 

I.        s. 

12 

9  16.53 

9.106 

0  44  12.95 

136.50 

+  0  37  57.9 

+1031.8 

68.49 

16  29.7 

60  25.7 

I.        s. 

13 

10    7.64 

9.159 

13924.16 

138.80 

7  27  14.5 

1003.0 

69.25 

16  31.5 

60  32.5 

I.         s. 

14 

11     0.52 

9.259 

23622.75 

145.41 

13.50  53.7 

803.3 

70.65 

16  29.0 

60  23.0 

I.         s. 

15 

1 1  55.93 

9.364 

3  35  52.32 

159.09 

19  20  34.7 

733.8 

72.30 

16  21.8 

59  56.9 

11.  N.S. 

16 

12  53.83 

9.456 

4  37  52.71 

157.41 

+23  30    7.7 

+  505.6 

73.67 

16  10.9 

59  16.8 

II.  N. 
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AT  TRANSIT  OF  MOON'S  CENTRE  OVER  THE  MERIDIAN  OF  WASHINGTON. 

Date. 

MeanTiinf> 

of 

Tninalt. 

iJiff.for 
1  Hour 

of 
Lonjc. 

Rlpbt 

Asceusion 

of 

Centre. 

Diff.for 
lUoar 

of 
Long. 

Geocentric 

Declination 

of 

Centre. 

Difltfoi 
1  Hour 

of 
Long. 

Sid.  Time 
ofSemid. 
Passing 
Meridian. 

Qeooeatric 

Semi- 
diameter. 

Equatorial 
Horisontal 
Parallax. 

SX' 

h     m 

m 

h   m     8 

8 

O        1        II 

„ 

8 

/     // 

/     *• 

Nov.  16 

12  53.83 

S.4&6 

4  37.52.71 

157.41 

+23  30   7.7 

+505.6 

73.67 

16  10.9 

59  16.8 

II.  N. 

1          *^ 

13  53.25 

9.483 

5  41  24.18 

150.99 

26   0  25.1 

+949.7 

73.81 

15  67.3 

58  26.6 

II.  N. 

'           18 

14  52.35 

a.497 

6  44  36.45 

155.95 

26  44    1.6 

-  99.0 

73.39 

15  42.4 

57  31.9 

II.N.S. 

19 

15  49.13 

9.399 

7  45  29.:<3 

147.05 

25  46  33.8 

-958  5 

71.49 

15  27.0 

56  37.8 

11.      S. 

20 

16  42.21 

9.195 

8  42  39.29 

187.79 

23  23  16.5 

-449.8 

68.95 

15  14.3 

55  49.0 

II.      S. 

21 

17  31.15 

1.056 

9  35,40.01 

197.69 

-1-1953   9.3 

-«09.9 

66.34 

15   3.2 

55    8.2 

II.      S. 

22 

18  16.30 

1.813 

10  24  53.37 

118.05 

15  34  14.8 

-605.0 

63.98 

14  54.9 

54  37.4 

II.      S. 

23 

18  58.51 

1.719 

1 1  II    9.38 

119.89 

1041  15.6 

-765.9 

62.24 

14  49.5 

54  17.5 

11.      S. 

24 

19  38.81 

1.6S5 

1 1  55  30.22 

109.37 

526  15.0 

-803.6 

61.21 

14  47.1 

54    8.7 

n.    s. 

25 

20  18.28 

1.643 

12  39    1.47 

108.70 

+  0    1  20.9 

-819.8 

60.95 

14  47.5 

54  10.3 

u.    s. 

26 

20  58.01 

1.677 

13  22  48.83 

110.79 

-  526  34.4 

-814.3 

61.46 

14  50.4 

.54  21.0 

II.     s. 

27 

21  39.09 

1.754 

14    7  56.75 

115.37 

-1046  11.6 

-779.9 

62.71 

14  55.4 

54  39.5 

II.     s. 

28 

22  22.52 

1.879 

14  55  26.45 

199.46 

-15  45  13.3 

-710.1 

64.62 

15    2.2 

55    3.9 

II.     s. 

29 

23    9.18 

9.090 

15  46  10.04 

131.40 

-80    833.4 

-599.9 

66.96 

15    9.8 

55  32.4 

II.     s. 

30 

23  59.58 

9.170 

16  40  38.63 

140.05 

-23  38  20.2 

-441.5 

69.43 

15  18.1 

56    3.1 

I.      N. 

Dec,   2 

0  53.59 

9.315 

17  38  45.38 

140.90 

-25  55  29.3 

-957.0 

71.53 

15  26.6 

56  34.4 

I.     N. 

3 

1  50.29 

9.303 

18  39  32.46 

153.98 

-26  43  19.0 

+    9.1 

72.77 

15  35.0 

57    4.9 

I.      N. 

i 

2  47.95 

9.306 

19  41  18.38 

153.89 

-25  52  14.1 

959.4 

72.85 

15  42.9 

57  34.0 

I.      N.  S. 

5 

3  44.75 

9.396 

20  42  12.29 

148.00 

-23  23   0.6 

488.5 

71.90 

15  50.4 

58    1.4 

I.          S. 

6 

4  39.39 

9.993 

21  40  56.04 

143.58 

-1926  16.5 

667.8 

70.36 

15  57.2 

58  26.7 

I.          S. 

1             7 

5  31.46 

9.190 

22  37    5.71 

137  45 

-14  19   2.7 

+840.0 

68.82 

16    3.5 

58  49.5 

I.          S. 

8 

6  21.43 

9.051 

23  31    8.3b 

133.15 

-  821    3.7 

941.4 

67.70 

16    8.9 

59    9.4 

I.          S. 

9 

7  10.17 

9.033 

0  23  57.29 

131.36 

-  15251.1 

991.0 

67.28 

16  13.2 

59  25.2 

I.          S. 

10 

7  58.98 

9.059 

1  16  50.82 

133.19 

+  4  44  31.5 

986.6 

67.70 

16  15.9 

59  34.9 

I.          S. 

1           11 

8  49.12 

9.139 

211    3.67 

138.18 

11    841.4 

994.0 

68.88 

16  16.3 

69  36.6 

I.         s. 

1 

12 

9  41.65 

9.950 

3    7  40.92 

145.90 

+  165526.1 

+799.0 

70.61 

16  14.1 

59  28.4 

I.        s. 

13 

10  37.17 

9.375 

4    7  17.59 

159.75 

2139  29.7 

611.3 

72.44 

16    8.8 

59    9.1 

I.        s. 

14 

M  35.37 

9.465 

5   9  36.00 

I5B.19 

24  57  34.4 

379.0 

73.76 

16    0.8 

58  39.7 

I.      N. 

15 

12  34.90 

9.479 

6  13  13.75 

159.00 

26  33  34.6 

+103.8 

73.96 

15  50.4 

58    1.4 

II.  N. 

1           16 

13  33.62 

9.400 

7  16   3.43 

154.93 

26  22   7.5 

-151.9 

72.83 

I5:)8.5 

57  17.5 

II.N.S. 

17 

14  29.51 

9950 

8  16   2.64 

145.90 

+24.36  53.1 

-368.5 

70.66 

15  26.2 

56  32.1 

II.      S. 

18 

15  21.37 

9.079 

91159.38 

134.48 

21  31  16.3 

-645.5 

67.96 

15  14.2 

55  48.8 

II.      S. 

1           ^^ 

16    9.03 

1.005 

10   3  42.99 

124.49 

17  27  10.7 

-667.3 

65.37 

15    4.0 

55  11.2 

II.      S. 

1          20 

16  53.05 

1.771 

10  5148.06 

116.42 

12  42  57.3 

-747.6 

63.21 

14  56.0 

54  41.7 

II.      S. 

21 

17  34.40 

1.683 

1137  12.73 

111.15 

7  33  24.7 

-795.0 

61.75 

14  60.7 

54  22.1 

II.      S. 

22 

18  14.21 

1.643 

12  21    4.23 

108.67 

+  2  10   8.5 

-817.1 

61.06 

14  48.5 

54  13.6 

II.      S. 

23 

18  53.62 

1.650 

13    4  32.06 

109.13 

-  3  17  13.3 

-«15.9 

61.15 

14  49.1 

54  16.2 

11.      S. 

24 

19  33.80 

1.705 

13  48  45.73 

119.48 

-  8  39  27.9 

-791.0 

62.08 

14  52.7 

54  29.6 

II.      S. 

25 

20  15.88 

1.808 

14  34  53.78 

118.64 

-134615.5 

-737.6 

63.75 

14  59.1 

54  52.9 

II.      S. 

26 

21     0.92 

1.951 

15  24    0.43 

197.98 

-18  24  45.1 

-648.0 

66.02 

15   7.6 

55  24.1 

II.      S. 

1          27 

21  49.78 

9.199 

16  16  56.42 

137.50 

-22  1836.9 

-513.1 

68.65 

15  17.7 

56    1.3 

11.      S. 

!          28 

22  42.78 

9.991 

17  14    2.16 

147.73 

-25    823.1 

-397.1 

71.18 

15  88.4 

66  41.3 

II.N.S. 

1          29 

23  39.43 

9.416 

18  14  46.61 

155.99 

-26  34    2.3 

-87.5 

73.03 

15  39.3 

57  20.8 

II.  N. 

31 

0  38.19 

9.464 

19  17  38.83 

158.10 

-26  20  14.0 

+904.9 

73.71 

15  49.2 

57  57.1 

I.      N. 

32 

I  36.97 

9.410 

20  20  31.39 

155.95 

-24  22    1.3 

+546.0 

73.10 

15  57.5 

58  27.8 

I.      N.S. 
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FOR  TRANSIT  AT  WASHINGTON. 

Date. 

ICean 

Time 

of 

Tranait. 

Apparent 

R.  AiMsenaioD 

at 

Transit. 

Apparent 

DeoUnatioD 

at 

Transit. 

Hor. 
Par. 

Semi, 
diam. 

8.T.0* 
Sem. 
Pass. 
Mer. 

Date. 

Mean 

Time 

of 

Transit. 

at 

Tranait. 

DMsfination 
at 

Transit. 

Hor. 
Par. 

diaui. 

R.T.ofl 
Som. 
Pni4. 
Mer. 

~V~ 
0.21 

Jan.  0 

h    m 
125.1 

h   m     s 
20    5  38.05 

O        /        /. 

-20  54  52.1 

9.7 

// 
3.7 

s 
0.26 

Feb.  14 

h    ni 
22  38.7 

h  m     s 
20  20  13.48 

O       *        // 

-20  1846.1 

1$ 
7.8 

II 
3.0 

1 

123.4 

20    7  50.05 

20  33  19.5  10.0 

3.8 

0.27 

15 

2240.5 

20  25  50.35 

20   7  39.5 

7.8 

2.9-  0.21 1 

2 

121.0 

20    9  22.64 

20  12  33.6  10.4 

3.9 

0.28 

16 

22  42.2 

203131.75 

19  5517.0 

7.7 

2.9  0.21 

3 

1  18.0 

20  10  12.64 

19  52  53.7 

10.8 

4.( 

0.29 

17 

2244.0 

20  37  17.32 

194137.8 

7.6 

2.9  0.20 

4 

1  14.1 

20  10  17.24 

19  34  38.4 

II. 1 

4.1 

0.29 

18 

22  45.9 

20  43   6.74 

192641.5 

7.5 

2.8  0.20 

5 

1    9.4 

20   9  34.31 

-19  18   5.6 

11.4 

4.3 

0.30 

19 

22  47.8 

20  48  59.71 

-1910  27.9 

7.4 

2.8  0.20 

6 

1    4.1 

20   8  2.81 

19   3  31.0 

11.7 

4.4 

0.31 

20 

22  49.8 

20  54  55  97 

18  52  56.8 

7.4 

2.8  0.20 

7 

0  57.7 

20   5  42.90 

18  51    7.4 

12.0 

4.5 

0.31 

21 

22  51.8 

21    0  55.28 

18  34    8.0 

7.3 

2.8 

0.20 

8 

0  50.6 

20   2  36.39    18  41    3.5 

12.3 

4.6 

0.32 

22 

2-2  53.9 

21    6  57.44 

18  14    1.2 

7.2 

2.7 

0.19 

9 

0  42.9 

19  5846.89 

18  33  23.2 

12.5 

4.7 

0.33 

23 

22  56.1 

21  13   2.29 

17  52  36.0 

7.1 

2.7 

0.19 

10 

0  34.6 

19  54  19.86 

-18  28   6.0 

12.8 

4.8 

0.33 

24 

22  58.3 

21  19   9.66 

-17  29.52.6 

7.1 

2.7 

0.19 

11 

0  25.7 

19  49  22.54 

18  25   6.8 

13.0 

49 

0.34 

25 

23   0.5 

21  25  19.42 

17   5  50.7 

7.0 

2.7 

0.19 

12 

0  16.4 

19  44    3.61 

18  24  16.5 

13.2 

5.0 

0.34 

26 

23   2.7 

213131.45 

16  40  30.4 

7.0 

2.7 

0.19 

13 

0   7.0 

1938  32.77 

1825  23.8 

13.3 

5.0 

0.34 

27 

23    5.0 

21  37  45.66 

16  1351.8 

7.0 

2.6 

0.19 

13 

23  57.5 

19  33    0.07 

1828  15.^^ 

13.3 

5.1 

0.34 

28 

23    7.3 

2144    1.97 

15  45  54.7 

6.9 

2.6 

0.18 

14 

23  48.3 

19  27  35.31 

-18  32:J6.9 

13.2 

5.0 

0.35 

Mar.  1 

X^   9.7 

2150  20.32 

-15  16  39.4 

6.9 

2.6 

0.18 

15 

23  39.2 

19  22  27.42 

18  38  15.5 

13.2 

5.0 

0.35 

2 

23  12.1 

2156  40.65 

14  46   5  7 

6.9 

2.6 

0.18 

16 

23  30.5 

19  17  43.93 

1844  58.6 

13.1 

4.9 

0.35 

3 

23  14.5 

22   3   2.95 

14  14  13.8 

6.8 

2.6 

0.18 

17 

23  22.3 

19  13  30.78 

18  52  34.3 

13.0 

4.8 

0.34 

4 

23  16.9 

22  927.20 

1341    39 

6.8 

2.6 

0.18 

18 

23  14.8 

19   9  52.32 

19    0  52.2 

12.8 

4.8 

0.34 

5 

23  19.4 

22  15  53.42 

13   6  36.2 

6.7 

2.5 

0.17 

19 

23   7.9 

19   6  51.25'-I9   9  42.4 

12.6 

4.7 

0.33 

6 

23  21.9 

2222  21.61 

-12  30  50  9 

6.7 

2.5 

0.17 

20 

23    1.5 

19   4  28.80    19  18  55.7 

12.3 

4.6 

0.33 

7 

23  24.6 

22  28  51.79 

1 1  53  48.3 

6.7 

2.5 

0.17 

21 

22  55.8 

19   2  45.11     19  2823.5 

12.1 

4.6 

0.32 

8 

2327.2 

22  3524.02 

11  15  28.7 

6.7 

2.5 

0.17 

22 

22  50.9 

19    1  39.40    19  37  57.6 

11.8 

4.5 

0.32 

9 

23  29.8 

22  4158.33 

10  36  52.6 

6.6 

2.5 

0.17 

2:J 

22  46.5 

19    1  10.23    19  47  30.5 

11.6 

4.4 

0.31 

10 

23  32.4 

22  48  34.80 

9  56   0.6 

6.6 

2.5 

0.17 

24 

22  42.6 

19    1  15.67 

-19  56  54.6 

11.3 

4.3 

0.30 

11 

23  35.1 

22  55  13.50 

-  9  1253.3 

6.6 

2.5 

0.17 

25 

22  39.3 

19    1  53.62 

20   6   2.8 

II.O 

4.2 

0.29 

12 

23  37.8 

23    1  54.51 

8  29  31.3 

6.6 

2.5 

0.17 

26 

22  36.4 

19   3    1.82 

20  14  48.9 

10.8 

4.1 

0.29 

13 

23  40.6 

23   8  37.90 

7  44  55.5 

6.5 

2.5 

0.17 

27 

22  34.1 

19   4  37.93 

20  23   6.6 

10.5 

4.0 

0.28 

14 

23  43.4 

23  1523.76 

6  59   7.1 

6.5 

2.5 

0.16 

28 

22  32.2 

19   6  39.71 

20  30  50.5 

10.3 

3.9 

0.28 

15 

23  46.2 

23  22  12.20 

6  12   7.4 

6.5 

2.5 

0.16 

29 

22  30.7 

19   9   5.00 

-20  37  55.5 

10.1 

3.8 

0.27 

16 

23  49.1 

23  29   3.29 

-  523  57.8 

6.5 

2.5 

0.16 

30 

2229.6 

19  1151.75 

20  44  17.0 

9.9 

3.7 

0.27 

17 

23  52.1 

23  35  57.12 

4  34  40.2 

6.5 

2.5 

0.16  . 

31 

2228.8 

19  14  58.11 

20  49  50.8 

9.7 

37 

0.26 

18 

23  55.2 

23  42  53.75 

3  44  16.7 

6.5 

2.5 

0.16 

Feb.  1 

2228.2 

19  18  22.3-3 

20  54  33.1 

9.5 

3.6 

0.26 

19 

23  58.2 

23  49  53.22 

2  52  50.0 

6.5 

2.5 

0.16 

2 

22  28.0 

1922   2.77 

20  58  20.4 

9.3 

3.5 

0.25 

21 

0    1.3 

23  56  55.57 

2   0  23.2 

6.5 

2.5 

0.16 

3 

2227.9 

19  25  57.97 

-21    1    9.9 

9.2 

3.5 

0.25 

22 

0   4.4 

0   4    0.79 

-   1    7   0.0 

6.5 

2.5 

0.16 

4 

2228.! 

19  30   6.58 

21    2  58.8 

9.0 

3.4 

0.24 

23    0   7.5 

on   8.84 

-  0  1244.6 

6.6 

2.5 

0.16 

5 

2228.5 

19  34  27.41 

21    3  44.6 

8.9 

3.4 

0.24 

24    0  10.7 

0  18  19.63 

+  04217.8 

6.6 

2.5 

0.17 

6 

22  29.1 

19  3859.38 

21    3  25.3 

8.7 

.3.3 

0.24 

25 

0  14.0 

0  25  33.01 

138    1.5 

6.6 

2.5 

0.17 

7 

22  29.9 

194341.45 

21    159.1 

8.6 

3.3 

0.23 

26 

0  17.3 

0  32  48.75 

2  34  19.7 

6.7 

2.5 

0.17 

8 

22  30.8 

19  48  32.73 

-20  5924.3 

8.5 

3.2 

0.23 

27 

0  20.7 

0  40   6.54 

+  3  31    4.7 

6.7 

2.5 

0.17 

9 

2-2  31.8 

1953  32.42 

20  55  39.5 

8.4 

3.2 

0.23 

28'    0  24.0 

0  47  25.98 

4  28   7.7 

6.8 

2.5 

0.17 

10 

22  33.0!  19  58  39.77|   20  50  43.4 

8.3 

3.2 

0.22 

29,    0  27.4 

0  54  46.56 

52518.9 

6.8 

2.6 

0.17 

11 

2234.3  20    354.13    204434.9!    8.2 

3.1 

0.22 

30 

0.30.8 

1    2   7.65 

6  2227.5 

6.9 

2.6  0.18 

12 

22  36.7  20    9I4.90'  20  37  13.1 

8.0 

3.1 

0.22 

31 

0  34.2 

1    9  28.54 

7  1922.1 

7.0 

2.6  0.18 

13 

22  37.2  20  14  4I.5|Lqo28  37.I 

7.9 

3.0 

0.21 

W    0  37.6 

1  1648.39 

+  815  50.0 

7.0 

2.7  0.18 

14  22  38.7*20  20  13.48-20  18  46.ll    7.8 

3.0!  0,21 

33*    0  41.0 

L24    6.19+91138.0 

7.1 

2.7^0.18 
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FOE  TEANSIT  AT  WASHINGTON. 

1   Date. 

Mean 

Time 

of 

TrauHit. 

h    ni 
0  37.6 

1 
Appareiii    i    Apparent 

at                    at 
TiMUHit.          Trutidit. 

floi. 
Par. 

It 
7.0 

Semi 
<Uaiii. 

8.T.of 
Sen). 
PaaH. 
Mei. 

Datf. 

Mean 

Time 

of 

Traosii.. 

R.A8oenflioi> 

at 

Transit. 

Apparent 

Declination 

at 

Tnmsil. 

Hor. 
Par. 

Semi- 
Ulam. 

1 
8.T.of 
8em.l 
Paas. 
Mar.i 

1 

'Apr.  1 

h    ni     8     1       o     /     // 
1  16  48.391-1-  8  15  50.0 

2.7 

0.18 

Mayl6 

h    m 
23  13.2 

h  m     8 
2  53  32.00 

+  14°13  3r.'3 

I5.'5 

1/ 
5.8 

■     1 
0.41 

!        la 

041.0 

1  24    6.19 

9  1138.0    7.1 

2.7 

0.18 

17 

23   8.2 

2  5228.16 

13  54  54.0  15.3 

5.8 

0.40 

3 

0  44.3 

1  31  20.89 

10   6  32.4    7.2 

2.8 

0.18 

18 

23   3.5 

2  5138.47 

13  38  18.9 

15.1 

5.7 

0.39 

4 

0  47.5 

138  31.34 

11    0  19.4 

7.3 

2  8 

0.11) 

19 

2258.9 

2  51    3.71 

13  23  53.7 

14.9 

5.7 

0.39 

1           5 

0  50.5 

1  45  36.29 

1 1  52  45.4 

7.5 

2.9  O.hl 

20 

22  54.7 

2  50  44.44 

13  1144.0 

14.7 

5.6 

0.38 

6 

0  53.6 

152  34.43 

+  12  43  37.2 

7.6 

2.9  0.20 

21 

22  50.8 

2  50  41.04 

+  13    153.1 

14.4 

5.5 

0.37' 

7 

0  56.5 

15924.47 

13  32  42.5 

7.8 

3.0 

0.20 

22 

22  47.0 

2  50  53.79 

12  54-22.9 

14.2 

5.4 

0.37 

8 

0  59.3 

2   6   5.11 

14  1949.9 

7.9 

3.0 

0.21 

23 

2243.6 

25122.82 

12  49  14.0 

13.9 

53 

0.36 

9 

1    1.8 

2  12  35.06 

15   4  48.7 

8.1 

3.1 

0.21 

24 

2240.3 

2  52  8.15 

12  46  25.6 

13.7 

5.2 

0.36 

10 

1    4.1 

2  18  53.02 

15  47  30.1 

8.3 

3.1 

0.22 

25 

22  37.5 

253  9.71 

12  45  55.4 

13.4 

5.1 

0.35' 

1 

11 

1    6.2 

2  24  57.79 

+16  27  46.4 

8.5 

3.2 

0.22 

26 

2234.8 

254  27.35 

+  12  47  40.3 

13.2 

5.0 

0.34' 

12 

1    8.1 

2  30  48.26 

17   531.2 

8.7 

3.2  0  23 

27 

22S2.4 

2  56   0.92 

12  5136.6 

12.9 

4.9 

0.3:1 

i:\ 

1    9.8 

2  36  23.33 

17  40  39.6 

9.0 

3.3  0.24 

28 

22  30.3 

257  50.19 

12  57  39.8 

12.7 

4.8 

0.33 

14 

1  11.2 

2  41  42.02 

1813   7.7 

9.2 

3.4  0.24 

29 

22  28.4 

2  59  54.95 

13   5  44.9 

12.5 

4.7 

0.32 

15 

1  12.2 

2  46  43.40 

18  42  52.5 

9.5 

3.5 

0.25 

90 

2«26.9 

3   2  14.97 

13  15  46.6 

12.1 

4.6 

0.31 

16 

1  13.0 

2  5126.65 

+19   9  52.2 

9.7 

3.6  0.26 

31 

2225.5 

3   4  49.99 

+  13  27  39.3 

11.8 

4.5 

0.30 

17 

1  13.5 

2  55  50.97 

19  34    5.4 

10.0 

3.7|  0.27 

June  1 

2224.4 

3   7  39.79 

13  41  17.0 

11.6 

4  4 

0.30 

1^ 

1  13.6 

259  55.66 

19  55  31.6 

10.3 

3.8, 0.28 

2 

22  23.5 

3  1044.15 

13  56  33.8 

11.3 

4.3 

0.2i) 

19 

1  13.4 

3   3  40.08 

20  14  10.3 

10.6 

4.0  0.28 

3 

22  22.9 

3  14   2.89 

14  13  23.6 

11.1 

4.2 

0.29 

30 

112.9 

3   7   3.67 

20  30    1.7 

10.9 

4.1  0.29 

4 

2222.6 

3  17  35.84 

14  3140.1 

10.8 

4.1 

0.28 

21 

1  12  0 

3  10   5.96 

+20  43   6.0 

11.2 

4.2,0.30 

5 

22  22.4 

32122.88 

+  14  51  17.0 

10.6 

4.0 

0.27 

22 

1  10.7 

3  12  46.56 

20  53  23.8 

11.5 

4.3,0.31 

6 

22  22.4 

3  2523.92 

15  12   8.0 

10.3 

4.0 

0.27 

23 

1    9.1 

3  15   5.14 

21    0  55.8 

11.8 

4.5  0.32 

7 

22  22.7 

3  29  38.89 

15  34    6.7 

10.1 

3.9 

0.2<» 

24 

I    7.2 

3  17    1.51 

21    5  42.7 

12.1 

4.6  0.32 

8 

2223.3 

3  34    7.75 

15  57   6.4 

9.9 

3.8 

0.26 

25 

1    4.8 

3  18  35.60 

21    7  45.5 

12.4 

4.7'  0.33 

9 

2224.1 

3  38  50.49 

16  21    0.6 

9.7 

3.7 

0.25 

26 

1    2.0 

3  19  47.49 

+21    7   5.9 

12.7 

4.8,  0  34 

10 

22  25.0 

3  43  47.17 

+  16  45  42.3 

9.5 

3.6 

0.25 

27 

0  58.9 

3  20  37.39 

21    3  46.0 

13.0 

4.9.  0.35 

11 

2226.3 

3  4857.86 

17  11    4.7 

9.3 

3.6 

0.24 

2^ 

0  55.4 

3  21    5.71 

20  57  48.1 

13.4 

5.0  0.36 

12 

22  27.7 

3  54  22.64 

17  37   0.7 

9.1 

3.5 

0.24 

29 

051.6 

3  21  13.02 

20  49  15.6 

13.7 

5.2  0.36 

13 

2229.5 

4    0    1.61 

18   3  22.7 

8.9 

3.4 

0.23 

30 

0  47.5 

321    0.12 

20  38  12.7 

14.0 

5.3  0.37 

14 

22  31.4 

4    5  54.91 

18  30   3.1 

8.7 

3.3 

0.23 

May  1 

0  43.0 

3  20  28.03 

+20  24  45.0 

14.3 

5.4j  0.:J8 

15 

22  33.6 

4  12   2.68 

+  18  56  53.6 

8.5 

3.2 

0.2*3 

2 

0  38.2 

3  19:^.03 

20   8  59.7 

14.6 

5.5,  0.39 

16 

22  36.0 

4  1825.03 

19  23  45.4 

8.4 

3.2 

0.22 

» 

0  33.2 

3  1831.56 

19  51    5.0 

14.8 

5.6  0.39 

17 

22  38.7 

4  25   2.10 

19  50  29.6 

8.2 

3.1 

0.22 

4 

0  27.9 

3 17  10.31 

1931  11.3 

15.1 

5.6  0.40 

18 

2241.5 

4  3153.99 

20  16  56.9 

8.1 

3.1 

0.21 

5 

022.4 

3  1536.15 

19   9  30.9 

15.3 

5.7  0.40 

19 

22  44.7 

4  39   0.73 

20  42  57.2 

7.9 

3.0 

0.21 

6 

0  16.8 

31351.16 

+  18  46  17.6 

15.5 

5.8  0.41 

20 

22  48.2 

4  46  22.31 

+21    8  19.7 

7.8 

3.0 

0.21 

7 

0  10.9 

3  1 1  57.58 

18  2146.6 

15.7 

5.8  0.41 

21 

22  51.8 

4  53  58.62 

2132  53.5 

7.6 

2.9,0.21 

8 

0   5.0 

3   9  57.71 

17  56  15.3 

15.8 

5.9,  0.41 

22 

2255.7 

5    149.50 

2156  26.9 

7.5 

2.9  0.20 

8 

23  59.0 

3   7  53.93 

17  30   2.3 

15.9 

5.9|  0.42 

23 

22  59.8 

5  9  54.63 

22  18  47.7 

7.4 

2.8  0  20 

9 

23  53.0 

3   5  48.62 

17   3  26.6 

10.0 

6.0  0.42 

24 

23   4.2 

5  18  13.50 

22  39  44.0 

7.3 

2.8  0.20 

JO 

23  47.0 

3   344.17 

+16  36  48.0 

16.0 

6.0'  0.42 

25 

23  8.8 

526  45.49 

+22  59   3.3 

7.2 

2.7 

0.20 

11 

23  41.0 

3    1  42.83 

1610  26.6 

15.9 

6.0|  0.42 

26 

23  13.6 

5  35  29.84 

23  16  33.4 

7.1 

2.7 

0.20 

12 

23  35.2 

2  59  46.76 

154441.6 

15.9 

6.0  0.42 

27 

23  18.5 

544  25.53 

23  32   2.4     7.0 

2.6 

0.19 

13 

23  29.5 

2  57  57.92 

15  19  51. 2|  15.8 

5.9  0.41 

28 

23  23.6 

5  53  31.37 

23  45  19.2    7.0 

2.6 

0.19 

14 

23  23.8 

2  56  18.16 

14  56  12.6  15.7 

5.9  0.41 

29 

23  28.9 

6   2  46.01 

23  56  13.7 

6.9 

2.0 

0.19 

1 

15 

23  18.5 

2  54  49.06+14  34    1.3|  15.6 

5.9  0.41 

30 

23  34.4 

6  12   7.96 

+24    4  36.9 

6.8 
6.8 

2.6 

0.19 

16 

23  13.2 

253  32.00-1-14  1331.3  15.5 

5.8  0.41 

31 

23  39.9 

621  35.56!+24  1021.4 

2.610.19  1 
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FOE  TRANSIT  AT  WASHINGTON. 

Date. 

Mean 

'^vooe 

of 

Transit 

Apparent 

KAsoenaioD 

at 

Transit. 

Apparent 
Dcolinatloii 

Rt 

Trautiit. 
+24°  10  2  M 

Hor. 
Par. 

ti 
6.8 

8.T.of 
8em. 

Sonii  'Pass. 
Uhitii.  Mei. 

1 

2.6  0.19 

Date. 
Aug.  17 

Mean 

Time 

of 

Transit. 

Apparent 

R.  Ascension 

at 

Transit. 

Apnareni 

at 

Transit. 

Hor. 
Par. 

Semi- 
diam. 

8.T.of 
Sem. 
Pass. 
Mer. 

July  I 

h     m 
23  39.9 

h    ni     8 
6  2135.56 

h    m 
143.4 

h   m     s 
1126  53.36 

O       /       // 

+  1  19  42.7 

It 
9.8 

// 
3.6 

s 
0.24 

1           2 

23  45.4 

631    7.10 

24  13  21.(5 

6.ri 

2.6!  0.19 

18 

142.5 

112954.57 

0  4855.6 

10.0 

3.7 

0.25 

1           3 

23  51.0 

6  40  40.60 

24  13  34.4 

6.7 

2.5 

0.19 

19 

141.5 

113244.56 

+0  1921.5 

10.2 

3.8 

0.25 

^ 

23  56.6 

6  50  14.88 

24  1057.1 

6.7 

2.5 

0.18 

20 

140.1 

113522.80 

-0   8  53.5 

10.3 

3.9 

0.26 

6 

0   2.2 

6  59  47.6'<> 

24   5  30.5 

6.7 

2.5 

0.18 

21 

138.6 

1137  48.71 

0  3542.6 

10.6 

3.9 

0.26 

7 

0   7.8 

7   917.41 

+23  57  17.0 

6.7 

2.5 

0.18 

22 

136.9 

1140    1.62 

-1    0  58.4 

10.7 

4.0 

0.27 

8 

013.3 

7  18  42.72 

23  4620.5 

6.7 

2.5 

0.18 

23 

135.0 

1142  0.84 

124  33.1 

10.9 

4.1 

0.27 

9 

018.6 

7  28   2.17 

23  32  45.9 

6.7 

2.5 

0.18 

24 

132.8 

1143  45.65 

1  46  17.9 

11.1 

4.2 

0.28 

10 

023.8 

7  37  14.60 

231639.8 

6.7 

2.5 

0.18 

25 

130.4 

114615.25 

2  6  3.7 

11.3 

4.3 

0.28 

1] 

029.0 

7  4618.98 

2258  9.9 

6.7 

2.5 

0.18 

26 

127.6 

114628.81 

22341.0 

11.5 

4.4 

0.29 

12 

0  34.0 

7  5514.45 

+2237  24.2 

6.7 

2.5 

0.18 

27 

124.6 

1147  25.50 

-2  38  59.3 

11.7 

4.4 

0.29 

13 

0  38.7 

8   4    0.33 

2214  31.0 

6.7 

2.5 

0.18 

28 

1  21.4 

1148   4.47 

2  5147.9 

11.9 

4.5 

0.30 

14 

0  43.4 

8  12  36.08 

2149  39.1 

6.7 

2.5 

0.18 

29 

1  17.7 

114824.90 

3    155.4 

12.1 

4.6 

0.30 

15 

047.9 

821    1.34 

2122  57.6 

6.8 

2.5 

0.18 

30 

1  13.8 

114826.02 

3  9  10.1 

12.3 

4.7 

0.31 

16 

052.1 

829  16.82 

20  54  35.2 

6.8 

2.6 

0.18 

31 

1    9.6 

1148  7.11 

3  1320.1 

12.5 

4.7 

0.31 

17 

0  56.3 

837  19.38 

+20  24  40.4 

6.8 

2.6 

0.18 

Sept  1 

1    5.0 

1147  27.62 

-3  14  14.1 

12.7 

4.8 

0.32 

18 

1    0.1 

84511.95 

195321.5 

6.9 

2.6 

0.19 

2 

1    0.0 

1146  27.18 

31141.1 

12.9 

4.9 

0.32 

10 

I    3.9 

8  5253.54 

19  20  46.5 

6.9 

2.6 

0.19 

3 

0  54.8 

1145   5.61 

,3   5  31.5 

13.1 

4.9 

0.33 

20 

1    7.4 

9  0  24.21 

1847   3.0 

7.0 

2.6 

0.19 

4 

049.2 

1143  23.14 

2  55  37.6 

13.3 

5.0 

0.33 

21 

1  10.8 

9   7  44.08 

1812  18.2 

7.0 

2.6 

0.19 

5 

0  43.2 

11  4120.31 

24154.5 

13.4 

5.0 

0.34 

22 

1  14.0 

9  14  53.33 

+  17  36  38.8 

7.1 

2.7 

0.19 

6 

0  36.8 

11  3858.13 

-224  20.3 

13.6 

5.1 

0.34 

23 

I  17.0 

,9  2152.12 

17   0  11.3 

7.2 

2.7 

0.19 

7 

0  30.3 

113618.17 

2   258.0 

13.7 

5.1 

0.34 

24 

1  19.9 

9  2840.63 

16  23    1.8 

7.2 

2.7 

0.19 

8 

0  23.4 

113322.56 

137  55.6 

13.8 

5.2 

0.35 

23 

122.6 

9  35  19.07 

15  45  16.3 

7.3 

2.7 

0.19 

9 

0  16.4 

1130  14.03 

1    9  27.5 

13.8 

5.2 

6.35 

26 

125.1 

9  4147.66 

15   7   0.0 

7.4 

2.8 

0.19 

10 

0   9.1 

1126  55.89 

0  37  54.7 

13.9 

5.2 

0.35 

27 

1-27.5 

9  48  6.62 

+  14  2818.0 

7.4 

2.8 

0.19 

11 

0    1.8 

1123  32.07 

-0   3  44.7 

13.8 

5.2 

0..35 

28 

129.7 

9  54  16.16 

13  49  15.1 

7.5 

2.8 

0.20 

11 

23  54.4 

1120  6.94 

+0  3228.7 

13.8 

5.2 

0.35 

29 

131.8 

10   0  16.47 

13   9  56.2 

7.6 

2.9 

0.20 

12 

23  47.1 

11  1645.24 

1  10   6.0 

13.7 

5.2 

0.35 

30 

133.7 

10  6   7.70 

12  30  25.6 

7.7 

2.9 

0.20 

13 

23  40.0 

11  13  31.95 

14823.1 

13.6 

5.1 

0.34 

31 

135.5 

10  1150.03 

1 1  50  47.2 

7.8 

2.9 

0.20 

14 

23  33.1 

11  10  32.01 

22633.8 

13.4 

5.1 

0.34 

Aug.  I 

137.1 

1017  23.62 

1 1  1 1    5.4 

7.9 

3.0 

0.20 

15 

23  26.5 

11    7  50.22 

+3   3  50.7 

13.2 

6.0 

0.33 

2 

138.5 

1022  48.59 

103124.1 

8.0 

3.0 

0.21 

16 

23  20.2 

11    531.04 

3  3928.2 

12.9 

4.9 

0.33 

3 

139.8 

10  28   5.05 

95147.1 

8.0 

3.0 

0.21 

17 

23  14.4 

11    3  38.43 

4  1243.1 

12.6 

4.8 

0.32 

4 

141.0 

10  33  13.08 

9  12  18.0 

8.1 

3.1 

0.21 

18 

23   9.1 

11    2  15.67 

4  4256.6 

12.3 

4.7 

0.31 

5 

142.1 

10  38  12.72 

8  33   0.7 

8.2 

3.1 

0.21 

19 

23   4.3 

11    125.38 

5  9  35.5 

11.9 

4.5 

0.31 

6 

143.0 

1043   4.00 

+7  53  58.6 

8.4 

3.2 

0.21 

20 

23  0.1 

11    1    9.38 

+5  3212.6 

11.6 

4.4 

0.30 

7 

143.8 

1047  46.93 

7  15  15.5 

8.5 

3.2 

0.22 

21 

22  56.6 

11    128.69 

55027.2 

11.2 

4.3 

0.29 

8 

144.4 

10  5221.50 

6  36  55.0 

8.6 

3.3 

0.22 

22 

2253.6 

11    223.56 

6   4   4.6 

10.9 

4.1 

0.28 

9 

1  44.9 

10  56  47.63 

5  59    1.0 

8.7 

3.3 

0.22 

23 

2251.1 

11    3  53.61 

61266.6 

10.6 

4.0 

0.27 

10 

1  45.2 

11    1    5.22 

5  21  37.3 

8.8 

3.3 

0.22 

24 

2249.2 

11    5  57.84 

6  17  0.1 

10.2 

3.8 

0.26 

11 

145.4 

11    5  14.13 

+4  44  47.5 

9.0 

3.4 

0.22 

25 

2247.9 

11    834.70 

+6  16  16.6 

9.9 

3.7 

0.26 

12 

1  45.5 

II    9  14.21 

4   8  35.6 

9.1 

3.4 

0.23 

26 

2247.1 

11  1142.21 

610  63.0 

9.6 

3.6 

0.25 

13 

145.4 

11  13   5.25 

3  33   6.1 

9.3 

3.5 

0.23 

27 

2246.8 

11  1518.07 

6   0  59.2 

9.3 

3.5 

0.24 

14 

145.1 

11  16  47.00 

25823.4 

9.4 

3.5 

0.23 

28 

2246.8 

11  1919.77 

5  46  48.2 

9.0 

3.4 

0.23 

15 

144.8 

112019.17 

224  32.0 

9.5 

3.5 

0.23 

29 

22  47.3 

1123  44.66 

528  35.8 

8.8 

3.3 

0.23 

16 

1  44.2 

1123  41.41 

+1  51  36.7 

9.6 

3.6 

0.24 

30 

2248.1 

1128  30.10 

+5   6  39.7 

8.6 

3.2 

0.2'> 

17 

143.4 

1126  53.36 

+1  19  42.7 

9.8 

3.0 

0.24 

31 

22  49.3!  11  33  33.46 

+4  41  18.5 

8.4 

3.1 

0.21 
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FOE  TRANSIT  AT  WASHINGTON. 

Date. 

Mean 

Time 

of 

Transit. 

~^h    m 
2249.3 

Apparent 

at 
Transit. 

Apparent 

DeoUnaUon 

at 

Transit. 

Hor. 
Par. 

Semi- 
Uiani. 

S.T.of 
Sem. 
Puss. 
Mor. 

Date. 

Mean 

Time 

of 

Tiansit. 

Apparent 
K.  Ascension 

l^raiisit. 

Apparent 

Declination 

at 

Transit. 

Hor. 
Par. 

Seml- 
diam. 

S.T.of 
Sem. 
Pass. 
Mer. 

Oct.    1 

h   m     a 
1133  33.46 

O       /       // 

+  4  41  18.5 

8.4 

3.1 

0.21 

Nov.  17 

h   m 
0.32.8 

h   m     s 
16  1846.64 

O      /       // 

-23  7  4.6 

II 
6.4 

It 
2.4 

~s 
0.17 

2 

2250.6 

11:^52.21 

4  1251.6 

8.2 

3.1 

0.21 

18 

0  35.3 

1625  14.39 

2326  58.2 

6.4 

2.4 

0.17 

3 

2252.1 

1144  23.98 

3  4138.5 

8.0 

3.0 

0.20 

19 

037.8 

16  3142.95 

23  45  40.8 

6.5 

2.5 

0.18 

4 

2253.9 

1150   6.61 

3   7  58.4 

7.8 

3.0 

0.20 

20 

0  40.4 

16  3812.16 

24   310.8 

6.5 

2.5 

0.18 

5 

2255.8 

1155  58.16 

2  3210.1 

7.7 

2.9 

0.20 

21 

0  42.7 

16  44  41.87 

24  19  26.7 

6.6 

2.5 

0.18 

6 

22  57.8 

12    1  56.89 

+  154  31.3 

7.5 

2.9 

0.19 

22 

0  45.4 

1651  11.89 

-24  34  27.0 

6.7 

2.5 

0.18 

7 

23  0.1 

12  8    1.27 

1  15  18.5 

7.3 

2.8 

0.19 

23 

0  48.0 

16  57  41.99    24  48  10.4 

6.7 

2.5 

0.18 

b 

23   2.3 

12  14   9.99 

+  0  34  47.1 

7.2 

2.8 

0.19 

24 

0  50.6 

17  4  11.91 

25  0  35.5 

6.8 

2.6 

0.19 

9 

23   4.5 

122021.98 

-0  6  48.8 

7.1 

2.7 

0.18 

25 

0  53.1 

17  1041.35 

25  1 1  40.9 

6.8 

2.6 

0.19 

10 

23   6.8 

122636.31 

0  49  16.2 

7.0 

2.7 

0.18 

26 

0  55.6 

17  17   9.93 

252125.1 

6.9 

2.6 

0.19 

11 

23   9.1 

12  3252.22 

-  13223.7 

6.9 

2.7 

0.18 

27 

058.1 

1723  37.23 

-2529  47.0 

7.0 

2.6 

0.19 

Id 

2311.4 

12  39  9.10 

216   0.9 

6.8 

2.6 

0.17 

28 

1    0.6 

17  30  2.79 

253645.2 

7.1 

2.7 

0.20 

13 

23  13.7 

124526.49 

259  58.6 

6.7 

2.6 

0.17 

29 

1    3.1 

17  3626.05 

2542  18.8 

7.1 

2.7 

0.20 

14 

23  16.1 

125143.99 

3  44   8.3 

6.7 

2.6 

0.17 

30 

1    5.5 

17  4246.38 

254626.9 

7.2 

2.7 

0.20 

15 

23  18.4 

12  58   1.30 

4  2822.7 

6.6 

2.5 

0.17 

Dec.  1 

1    7.8 

17  49  3.09 

25  49  8.9 

7.3 

2.8 

0.21 

16 

2320.7 

13   4  18.24 

-  51235.4 

6.6 

2.5 

0.16 

2 

1  10.0 

1755  15.36 

-25  5024.0 

7.4 

2.8 

0.21 

17 

2323.1 

13  10  34.68 

556  40.8 

6.5 

2.4 

0.16 

•       3 

112.1 

18   122.27 

2550  12.1 

7.5 

2.9 

0.21 

18 

2325.4 

13l6  5a53 

6  40  33.8 

6.5 

2.4 

0.16 

4 

1  14.2 

18  722.76 

254833.4 

7.7 

2.9 

0.22 

19 

23  27.7 

13  23   5.75 

724   9.8 

6.4 

2.4 

0.16 

5 

1  16.2 

1813  15.65 

25  4528.1 

7.8 

3.0 

0.22 

20 

23  30.C 

1329  20.33 

8   7  24.8 

6.4 

2.4 

0.16 

6 

1  18.0 

181859.60 

25  40  57.2 

8.0 

3.0 

0.23 

21 

2332.3 

1335  34.32 

-  850  15.2 

6.4 

2.4 

0.16 

7 

1  19.6 

1824  33.12 

-2535  2.0 

8.1 

3.1 

0.23 

22 

23  34.6 

13  4147.75 

9  3237.9 

6.3 

2.4 

0.16 

8 

12PI.0 

1829  54.46 

2527  44.6 

8.3 

3.2 

0.23 

23 

23  36.8 

13  48  0.69 

1014  30.2 

6.3 

2.4 

0.16 

9 

122.2 

1835    1.69 

25  19  7.6 

8.5 

3.2 

0.24 

24 

23  39.1 

13  54  13.21 

10  55  49.2 

6.3 

2.4 

0.16 

10 

1  23.2 

16  39  52.66 

25   9  14.4 

8.7 

3.3 

0.24 

25 

2341.4 

14   0  25.40 

1136  32.6 

6.3 

2.3 

0.16 

11 

123.8 

1844  24.96 

24  58  9.1 

8.9 

3.3 

0.25 

26 

23  43.6 

14   6  37.39 

-121638.5 

6.2 

2.3 

0.16 

12 

123.9 

184835.92 

-24  4556.8 

9.1 

3.4 

0.25 

27 

23  45.8 

14  12  49.29 

1256   4.7 

6.2 

2.3 

0.16 

13 

123.7 

185222.58 

24  32  43.8 

9.3 

3.5 

0.26 

28 

2348.1 

14  19    1.18 

1334  49.4 

6.2 

2.3 

0.16 

14 

123.1 

18  5541.71 

24  18  37.2 

9.6 

3.6 

0.26 

29 

2350.4 

14  2513.16 

14  1251.0 

6.2 

2.3 

0.16 

15 

122.0 

18  5829.95 

24   3  44.5 

9.8 

3.7 

0.27 

30 

23  52.6 

14  3125.38 

14  50  7.9 

6.1 

2.3 

0.16 

16 

120.3 

19  0  43.70 

23  4814.7 

10.1 

3.8 

0.27 

31 

23  54.9 

14  37  37.92 

-1526  38.6 

6.1 

2.3 

0.16 

17 

118.0 

19  219.31 

-23  3217.4 

10.4 

3.9 

0.28 

Nov.  1 

23  57.1 

14  43  50.89 

16  221.4 

6.1 

2.3 

0.16 

18 

1  14.8 

19   313.18 

23  16  2.6 

10.7 

4.0 

0.29 

2 

23  59.4 

14  50  4.38 

163714.9 

6.1 

2.3 

0.16 

19 

1  11.1 

19   322.06 

225940.3 

II.O 

4.1 

0.29 

4 

0    1.7 

14  5618.49 

1711  17.8 

6.1 

2.3 

0.16 

20 

1    6.6 

19  243.22 

224320.6 

11.3 

4.3 

0.30 

5 

0   4.0 

15  2  33.31 

17  44  28.9 

6.1 

2.3 

0.16 

21 

1    1.2 

19    1  14.82 

2227  12.9 

11.6 

4.4 

0.31 

6 

0   6.3 

15  8  48.91 

-1816  46.7 

6.2 

2.3 

0.16 

22 

054.9 

185856.27 

-22  1 1  25.3 

11.9 

4.5 

0.32 

7 

0   8.6 

15  15  5.37 

18  48  9.9 

6.2 

2.3 

0.16 

23 

0  48.0 

18  55  48.60 

2156  5.5 

12.1 

4.6 

0.32 

8 

0  11.0 

15  2122.77 

19  1837.1 

6.2 

2.3 

0.16 

24 

0  40.1 

185154.81 

214120.4 

12.3 

4.7 

0.33 

9 

0  13.3 

152741.15 

1948  7.1 

6.2 

2.3 

0.16 

25 

031.5 

1847  20.01 

21  27  16.0 

12.6 

4.8 

0.34 

10 

0  15.7 

15  34   0.57 

20  16  38.4 

6.2 

2.3 

0.17 

26 

0  22.5 

184211.48 

21  13  58.7 

12.8 

4.8 

0.34 

II 

0  18.1 

1540  21.06 

-20  44   9.9 

6.2 

2.3 

0.17 

27 

0  13.1 

18  3638.39 

-21    135.7 

13.0 

4.9 

0.35 

12 

0  20.5 

15  46  42.62 

21  10  40.2 

6.2 

2.4 

0.17 

28 

0   3.3 

1830  51.23 

20  50  15.0 

13.1 

4.9 

0.35 

13 

0  22.9 

15  53   5.29 

2136  7.8 

6.3 

2.4 

0.17 

28 

2353.6 

1825    1.27 

20  40  6.2 

13.2 

5.0 

0.35 

14 

025.3 

15  59  29.06 

22  0  31.4 

6.3 

2.4 

0.17 

29 

2344.1 

181919.53 

20  31  19.4 

13.1 

5.0 

0.35 

15 

0  27.8 

16   5  53.91 

222349.8 

6.3 

2.4 

0.17 

30 

2334.8 

18  1356.20 

2024   4.4 

13.0 

4.9 

0.35 

16 

0  30.4 

16  12  19.79 

-22  46    1.3 

6.4 

2.4 

0.17 

31 

23  25.9 

18   8  59.92-20  1829.9'  12.9 

4.9 

0.35 1 

17 

0  32.8 

16  18  46.64 

-23   7   4.6 

6.4 

2.4 

0.17 

32 

23  17.5 

18   4  37.471-20  14  4 1.5:  12.7 

4.8  0.34  1 
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FOE  TEAN8IT  AT  WASHINGTON. 

Date. 

Mean 

Time 

of 

TraDslt. 

Apparent 

R.  AncensioD 

at 

Transit. 

Apparent 

DeoUnatioD 

at 

Transit. 

Hor. 
Par. 

8.T.of 
!Sein. 

Semi-iPass. 

diam.  Mer. 

//   1     8 

23.4'  1.63 

Date. 

Mean 

Time 

of 

Transit. 

Apparent 

at 
Transit. 

Apparent 

DeoUnation 

at 

Transit. 

Hor. 
Par. 

12.7 

1          1 

8.T.ot 

Sem. 

Semi    PasA 

diam.|  Mer. 

12.3' 0.8/ 

h    m 
Jan.  0  81  34.4 

h  m     8 
16  18   8.99 

o      /      /. 

-16  49  13.7 

24.2 

Feb.  15 

h    m 
21    1.4 

h  m     s 
184626.24 

0     /     // 
-19  53  39.5 

1 

21  31.8.  16  19  29.47 

16  4850.5  2.3.9 

23.0  1.60 

16 

21    1.8 

1850  49.52 

1953  11.1 

12.5 

12.1' 0.86 

2 

2129.3 

16  20  57.69 

16  49   8.4 

23.5 

22.6  1.58 

17 

21    2.3 

18  55  14.18 

19  52  15.5 

12.4 

12.0  0.85 

3 

2126.9 

16  22  33.42 

1650   5.3 

23.1 

22.3  1.55 

18 

21    2.8 

18  59  40.14 

19  50  52.3 

12.2 

11.8  0.84 

4 

21  24.8 

1624  16.42 

16  5138.8 

22.7 

21.9  1.53 

1 

19 

21    3.3 

19   4    7.35 

19  49   0.9 

12.1 

11.7  0.83 

5 

2122.7 

16  26   6.43 

-16  53  46.5 

22.3 

21.6 

1.50 

20 

21    3.8 

19   8  35.73 

-19  4640.9 

12.0 

11.6  0.82 

6 

2120.6 

16  28   3.21 

16  5625.9 

21.9 

21.2 

1.48 

21 

21    4.3 

19  13   5.22 

19  43  52.1 

11.8 

11.4  0.81 

•7 

21  18.7 

16  30   6.54 

16  59  34.8 

21.6 

20.9 

1.45 

22 

21    4.8 

19  17  35.74 

19  4033.9 

11.7 

II.3j0.8l 

8 

21  16.9 

16  32  16.19 

17   3  10.7 

21.2 

20.6 

1.43 

23 

21    5.4 

1922   7.22 

19  36  46.1 

11.6 

11.2  0.80 

0 

21  15.3 

16  34  31.95 

17   7  11.4 

20.9 

20.2 

1.41 

24 

21    6.0 

1926  39.61 

193228.5 

11.5 

1  l.ll  0.79 

10 

21  13.7 

16  36  53.6! 

-17  1134.8 

20.6 

19.9 

1.39 

25 

21    6.6 

19  31  12.84 

-1927  40.8 

11.4 

II.O  0.78 

II 

21  12.2 

16  39  20.97 

17  16  18.5 

20.3 

19.6 

1.37 

26 

21    7.2 

19  35  46.84 

192222.8 

11.3 

10.9  0.77 

12 

21  10.8 

16  41  53.83 

17  2120.5 

20.0 

19.3 

1.35 

27 

21    7.9 

1940  21.52 

19  16  34.4 

11.2 

10.8  0.77 

13 

21    9.5 

16  44  32.01 

17  26  38.5 

19.6 

19.0 

1.3:) 

28 

21    8.5 

19  44  56.83 

19  10  15.3 

11.1 

10.7  0.76 

14 

21    8.2 

16  47  15.33 

17  32  10.6 

19.3 

18.7 

1.31 

Mar.  1 

21    9.2 

1949  32.70 

19   3  25.5 

II.O 

10.6  0.75 

15 

21    7.1 

16  50   3.63 

-17  37  54.8 

19.0 

18.4 

1.29 

2 

21    9.9 

1954   9.07 

-18  56   4.7 

10.9 

10.5  0.74 

16 

21    6.1 

16  52  56.74 

17  43  49.3 

18.7 

18.1 

1.27 

3 

21  10.6 

1958  45.86 

1848  13.0 

10.8 

10.4  0.74 

17 

21    5.1 

16  55  54.51 

17  49  52.2 

18.4 

17.8 

1.25 

4 

21  11.3 

20   3  23.02 

18  3950.3 

10.7 

10.3  0.73 

18 

21    4.2 

16  5856.80 

1756    1.7 

18.1 

17.6  1.24  i 

5 

21  12.0 

20   8  0.49 

18  30  56.8 

10.6 

10.2' 0.72 

19 

21    3  4 

17   2   3.47 

18   216.0 

17.9 

17.3 

1.22 

6 

21  12.7 

20  12  38.20 

182132.7 

10.5 

10.lJ0.7l 

20 

21    2.7 

17   5  14.36 

-18   833.3 

17.6 

17.0 

1.20 

7 

21  13.3 

20  17  16.10 

-18  1138.0 

10.4 

10.0  0.71 

21 

21    2.0 

17   829.35 

1814  52.1 

17.4 

16.8 

1.18 

8 

21  14.0 

2021  54.14 

18    1  12.9 

10.3 

9.9'  0.70 

22 

21     1.4 

17  1148.32 

18  21  10.8 

17.1 

16,5 

1.17 

9 

21  14.6 

202632.25 

17  50  17.5 

10.2 

9.8;  0.69 

23 

21    0.8 

17  1511.16 

18  27  27.7 

16.9 

16.3 

1.15 

10 

21  15.3 

20  31  10.38 

17  3852.0 

lO.I 

9.8  0.69 

24 

21    0.3 

17  18  37.74 

183341.2 

16.6 

16.1 

1.14 

11 

21  16.0 

20  35  48.50 

17  2656.6 

10.0 

9.7  0.68 

25 

20  59.8 

17  2-2   7.94 

-18  39  49.8 

16.4 

15.9 

1.12 

12 

21  16.7 

20  40  26.55 

-17  14  31.4 

9.9 

9.6'  0.67 

26 

20  59.4 

172541.65 

18  45  52.2 

16.2 

15.7 

l.ll 

13 

21  17.3 

20  45   4.49 

17    1  36.9 

9.8 

9.5j  0.67 

27 

20  59.1 

17  29  18.75 

18  5146.8 

16.0 

15.5 

1.09 

14 

21  18.0 

20  49  42.29 

1648  13.3 

9.7 

9.4'  0.66 

28 

20  56.9 

17  32  59.12 

18  57  32.4 

15.8 

15.2 

1.08 

15 

21  18.7 

20  54  19.91 

16  34  20.8 

9.7 

9.4  0.65 

29 

20  58.7 

17  36  42.66 

19   3   7.5 

15.6 

15.0 

1.06 

16 

21  19.4 

20  5857.32 

16  1959.8 

9.6 

9.3. 0.65 

30 

20  58.5 

17  40  29.26 

-19   830.9 

15.4 

14.8 

1.05 

17 

2120.1 

21    3  34.49 

-16   510.7 

9.5 

9.2  0.64 

31 

20  58.3 

17  44  18.81 

191341.2 

15.2 

14.6 

1.04 

18 

2120.8 

21    8  11.39 

15  4953.7 

9.5 

9.1' 0.63 

Feb.  1 

20  58.2 

17  48  11.20 

19  1837.5 

15.0 

14.4 

1.02 

19 

2121.4 

21  12  47.99 

15  34   9.6 

9.4 

9.1,0.63 

2 

20  58.2 

I7.^>2   6.31 

19  23  18.5 

14.8 

14.3 

1.01 

20 

2122.1 

21  17  24.29 

15  17  58.0 

9.3 

9.0  0.62 

3 

20  58.2 

17  56   4.05!    19  27  43.1 

146 

14.1 

0.99 

21 

2122.7 

2122   0.25 

15    1  19.9 

9.3 

8.9  0.62 

4 

20  58.3 

18   0   4.30J-I9  3I50.2 

14.4 

13.9 

0.98 

22 

21  23.4 

2126  35.86 

-14  44  15.5 

9.2 

8.9  0.61 

5 

20  58.4 

18   4    6.98]    19  35  38.9 

14.2 

13.7 

0.97 

23 

21  24.0 

2131  11.09 

14  2645.2 

9.1 

8.8  0.60 

6 

20  58.5 

18   8  11.981    19  39  8.1 

14.0 

13.6 

0.96 

24 

21  24.7 

2135  45.94 

14   8  49.5 

9.1 

8.7  0.60 

7 

2058.7 

18  12  19.21 

1942  16.9 

13.8 

13.4 

0.94 

25 

21  25.3 

214020.39 

13  5029.0 

9.0 

8.7, 0.59 

8 

20  59.0 

18  16  28.57 

19  45   4.4 

13.7 

13.3 

0.93 

26 

2126.0 

2144  54.44 

13  3144.0 

8.9 

8.6  0.59 

9 

20  59.3 

1820  39.97-19  47  30.0 

13.5 

13.1 

0.92 

27 

21  26.6 

214928.09 

-13  1236.0 

6.9 

8.5  0.58 

10 

20  59.6 

18  24  53.31 

19  49  32.8 

13.3 

13.0 

0.91 

28 

2127.2 

2154    J. 31 

12  53   2.4 

8.8 

8.5  0.58 

II 

2059.9 

18  29   8.51 

19  51  12.0 

13.2 

12.8 

0.90 

29 

21  27.8 

2!  58  34.08'    12  33   6.9 

8.7 

8.4  0.57 

12 

21    0.2 

18  33  25.49 

195226.8 

13.0 

12.7 

0.90 

.30 

21  28.4 

22   3  6.42 

12  12  48.9 

8.7 

8.3  0.57 

13 

21    0.6 

18  37  44.16'   19  53  16.8 

12.9 

12.6 

0.89 

31 

21  29.0 

22   7  38.29 

1152   8.0 

8.6 

8.3!  0.56 

14 

21    1.0 

1842   4.43-195341.2 

12.8 

12.4 

0.88 

32 

21  29.6 

22  12   9.71-11  31    7.6 

8.5 

8.2  0.56 

15 

21    1.4 

18  46  26.24-19  53  39.5' 12.7 

12.3!  0.87 

33 

2130.1!  22  16  40.67-11    945.4 

8.5 

8.2  0.55 
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FOE  TEANSIT  AT  WASHZNGTON. 

>    D»te. 

1 
Apr.  1 

Mean 

Time 

of 

Tniosit. 

Apparent 

R.  Aflcensiou 

at 

Transit. 

Apparent 

at 
Transit. 

Hor. 
Par. 

S.T.of 
ISem. 

Senii-  Pass. 

dlam.i  Mer. 

i 

DaU). 

Mean 

Time 

of 

Transit. 

Apparent 

K.  Asoensiou 

at 

Transit. 

Apparent 

Declination 

at 

Transit. 

+  8    3.50'.'3 

Hor. 
Par. 

II 
6.6 

8.T.of 

Sem. 

Semi- Pass 

dlam.l  Mer. 

,1      ■ 
6.4  0.43 

b    m 
21  29.6 

h   m     8 
22  12   9.71 

-1131    7.6 

8.5 

8.2,  0.56 

May  17 

h    m 
21  52.0 

h   m    s 
1  36    3.35 

'^■2\  30.1 

22  16  40.67 

11    9  45.4 

8.5 

8.2 

0.55 

18 

21  52.6 

1  40  33.37 

8  29  53.4    6.5 

6.3 

0.43 

:V^  130.7 

2221  11.19 

10  48   3.1 

8.4 

8.1 

0.55 

19 

21  53.1 

1  45   4.05 

8  55  47.1     6.5 

T8.3 

0.43 

4 

21  31.2 

222541.24 

10  26    1.2 

8.4 

8.1 

0.54 

20 

2153.7 

I49  35.43|     9  21  3l.0j   6.5 

6.3 

0.42 

5 

2131.8 

22  30  10.84 

10   3  40.2 

8.3 

8.0 

0.54 

21 

2154.3 

1  54    7.54;     9  47   4.1     6.5 

1                    1 

6.3 

0.42 

6 

21  32.3 

2234  39.98 

-9  41    0.8 

8.2 

8.0 

0.54 

22 

21  54.9 

1  5840.41 -hlO  12  26.1     6.4 

6.2 

0.42 

7 

21  32.9 

22  39   8.67 

9  18   3.5 

8.2 

7.9 

0.53 

23 

2155.5 

2   3  14.06    10  37  36.1     6.4 

6.2 

0.42 

8 

21  33.4 

2243  36.92 

854  49.1 

8.1 

7.8 

0.53 

24 

2156.1 

2   7  48.53    II    2  33.4'   6.4 

6.2 

0.42 

9 

21  33.9 

2248  4.74 

831  18.2 

8.1 

7.8 

0.63 

25 

2156.7 

2  1223.85    1I27I7.4J   6.4 

6.2 

0.42 

10 

21  34.4 

22  5232.14 

8  7  31.3 

8.0 

7.7 

0.52 

26 

21  57.4 

2  17   0.05!    115147.4 

6.3 

6.1 

0.42 

II 

21  35.0 

22  56  59.13 

-  7  43  29.0 

8.0 

7.7 

0.52 

27 

2158.1 

22137.15 

+  12  16   2  6 

6.3 

6.1 

0.42 

19 

21  35.5 

23    125.72 

7  19  12.0 

7.9 

7.6 

0.51 

28 

21  58.8 

2-26  15.17 

12  40   2.3 

6.3 

6.1 

0.41 

13 

21  36.0 

23   551.92 

6  54  40.9 

7.9 

7.6 

0.51 

29 

21  59.5 

2  30  54.14 

13    3  45.9 

6.2 

6.0 

0.41 

14 

2136.5 

23  10  17.76 

629  56.4 

7,8 

7.5 

0.51 

30 

22   0.2 

2  35  34.08    13  27  12.8 

6.2 

6.0 

0.41 

15 

21  37.0 

23  14  43.26 

6  4  59.2 

7.8 

7.5 

0.50 

31 

22    1.0 

2  40  15.00 

1350  22.1 

6.2 

6.0 

0.41 

16 

21  37.4 

23  19  8.45 

-  539  49.7 

7.8 

7.5 

0.50 

June  1 

22    1.8 

244  56  94 

fl4  13  13.2 

6.2 

6.0 

0.41 

17 

21  37.9 

2323  33.36 

514  28.5 

7.7 

7.4 

0.50 

2 

22   2.6 

2  49  39.90 

14  35  45.2 

6.1 

6.0 

0.41 

18 

21  38.3 

23  2757.98 

4  48  56.3 

7.7 

7.4 

0.49 

3 

22   3.4 

2  54  23.91 

14  57  57.5 

6.1 

5.9 

0.41 

19 

21  38.8 

23  32  22.37 

4  2313.7 

7.6 

7.3 

0.49 

4 

22   4.2 

2  59   8.96 

15  19  49.3 

6.1 

5.9 

0.41 

20 

21  39.2 

23  36  46.55 

35721.3 

7.6 

7.3 

0.49 

5 

22   5.0 

3   3  55.08 

15  4120.0 

6.1 

5.9 

0.41 

21 

21  39.7 

23  41  10.54 

-3  31  19.7 

7.5 

7.3 

0.49 

6 

22   5.8 

3   842.26 

+  16   2  28.7 

6.1 

5.9 

0.41 

22 

2140.1 

23  45  34.37 

3   5  9.5 

7.5 

7.2 

0.48 

7 

22   6.7 

3  13  30.53 

16  23  14.9 

6.0 

5.9 

0.41 

23 

21  40.6 

23  49  58.07 

23861.4 

7.4 

7.2 

0.48 

8 

22   7.6 

3  18  19.88 

16  43  37.7 

6.0 

5.8 

0.41 

24 

2141.1 

23  54  21.66 

21226.0 

7.4 

7.1 

0.48 

9 

22   8.5 

3  23  10.34 

17    3  36.6 

6.0 

5.8 

0.40 

25 

21  41.6 

23  58  45.18 

14564.0 

7.3 

7.1 

0.47 

10 

22   9.4 

328    1.90    17  23  1 1.0 

6.0 

5.8 

0.40 

26 

2142.1 

0   3   8.66 

-  1  19  15.8 

7.3 

7.1 

0.47 

II 

22  10.3 

3  32  54.58 

+  17  42  20.0 

6.0 

5.8 

0.40 

27 

21  42.6 

0   7  32.12 

052  32.4 

7.3 

7.0 

0.47 

12 

22  11.2 

3  37  48.36 

18    1    3.1 

5.9 

6.8 

0.40 

28 

21  43.0 

0  1 1  55.60 

-  025  44.2 

7.2 

7.0 

0.46 

13 

22  12.2 

3  42  43.25 

18  19  19.3    5.9 

5.8 

0.40 

29 

21  43.4 

0  16  19.12 

+  0    1    8.1 

7.2 

7.0 

0.46 

14 

22  13.2 

3  47  39.26 

1837   8.1!    5.9 

5.7 

0.40 

30 

21  43.8 

020  42.71 

028   3.7 

7.1 

6.9 

0.46 

15 

22  14.2 

3  52  36.38 

18  54  28.8    5.9 

5.7 

0.40 

Mny  1 

21  44.2 

0  25   6.39 

+  055  2.2 

7.1 

6.9 

0.46 

16 

2215.2 

3  57  34.61 

+  19  II  20.9 

5.9 

5.7 

0.40 

2  2144.7 

0  29  30.21 

122  2.9 

7.1 

6.8 

0.46 

17 

22  16.3 

4    2  33.93 

19  27  43.7 

5.8 

5.7 

0.40 

a;  21  45.2 

0  33  54.18 

149   6.1 

7.0 

6.8 

0.45 

18 

22  17.3 

4    7  34.33 

19  43  36.5 

5.8 

5.7 

0.40 

4 

21  45.6 

0  3818.35 

216  ao 

7.0 

6.8 

0.45 

19 

2218.4 

4  12  35.84 

19  5858.8 

58 

5.6 

0.40 

5 

2146.1 

0  42  42.74 

243  11.0 

7.0 

6.7 

0.45 

20 

22  19.5 

4  17  38.43 

20  13  50.0 

5.8 

5.6 

0.40 

6 

21  46.6 

0  47   7.37 

-1-  3  10  13.4 

6.9 

6.7 

0.45 

21 

2220.6 

4  2242.08 

+20  28   9.3 

5.8 

5.6 

0.40 

7 

2147.1 

0  5132.28 

3  37  14.6 

6.9 

6.7 

0.45 

22 

22  21.7 

4  27  46.78 

20  4156.2 

5.8 

5.6 

0.40 

sj  21  47.5 

0  55  57.49 

4   4  14.0 

6.9 

6.6 

0.44 

23 

22  22.9 

4  32  52.49 

20  55  10.3 

5.7 

5.6 

0.40 

9 

21  48.0 

1    0  23.03 

4  31  10.9 

6.8 

6.6 

0.44 

24 

22  24.1 

4  37.59.19 

21    751.0 

5.7 

5.6 

0.40 

10 

21  48.5 

1    4  48.94 

4  58  4.5 

6.8 

6.6 

0.44 

25 

22  25.3 

4  43   6.87 

21  19.57.5 

5.7 

5.5 

0.40 

M 

21  49.0 

1    9  15.25 

+  524  64.1 

6.8 

6.5 

0.44 

26  22  26.5 

4  48  15.50 

+21  3129.5 

5.7 

5.5 

0.40 

12 

21  49.5 

1  13  41.99 

55138.9 

6.7 

6.5 

0.44 

27  22  27.7 

4  53  25.07 

214226.3 

5.7 

5.5 

0.39 

13  2150.0 

1  18   9.21 

6  18  18.4 

6.7 

6.5 

0.44 

28  2228.9 

4  58  35.53 

2152  47.4 

6.7 

5.5 

0.39 

14*2150.5 

12236.92 

6  4451.8 

6.7 

6.4 

0.43 

29I223O.I 

5   3  46.86 

22   2  32.4 

5.6 

5..5[0.39J 

15*2151.0 

1 

127   5.16 

7  1 1  18.7 

6.6 

6.4'  0.43 

1 

.W  22  31.3 

1 

5   8  59.00 

22  1140.9)   5.6 

1 

5.5'  0.39 

16' 21  51.5 

1  31  33.96 

+  7  37  38.4 

6.6 

6.4  0.43 

M  22  32.6 

5  14  ll.93'+2220  12.2'    5.6 

1          1 
5.5' 0.39  j 

17  2152.0 

1  36   3.35 

+  83  50.3 

6.6 

6.4'  0.4:^ 

32  22  33.9 

5  1925.59+2228   6.0'    5.6 

.5.4'  o.:w) 
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FOR  TBANSIT  AT  WASHINGTON. 

i 

Date. 

July    \ 

Mean 

Time 

of 

Transit. 

Apparent 

R.  Ascension 

at 

Transit. 

Apparent 

DeoBnation 

at 

Trannit. 

Hor. 
Par. 

Seoii 
diam. 

S.T.of 
Sem. 
Pass. 
Mer. 

Data. 

Mean 

Time 

of 

Traikflit. 

Apparent 

R.  Ascension 

at 

Transit. 

Apparent 

DeoOnation 

at 

Transit. 

Hor. 
Par. 

Senil- 
dittui. 

S.T.of 
Sem. 
Pass. 
Mer. 

o!35 

h    m 
22  32.6 

h    ni     s 
5  14  11.93 

+2220  12.2 

5.6 

II 
5.5 

0*39 

Ang.l6 

h    m 
2331.1 

h   m     8 
9  14  13.77 

0     /     // 
+  17   8   2.4 

5!2 

II 
5.0 

*^  IW  33.9 

5  19  25.59 

22  28   6.0 

5.6 

5.4 

0.39 

17 

23  32.1 

9  19  11.21 

1647  M.7 

5.2 

5.0 

0.35  1 

!            3 

22  35.2 

5  24  39.95 

22  3522.0 

5.6 

5.4 

0.39 

18 

23  33.1 

iJ24    7.62 

16  25  52.7 

5.2 

5.0 

0.35 

4 

2236.5 

5  2954.95 

22  4150.6 

5.6 

5.4 

0.39 

19 

23  34.1 

929   3.00 

16   4    6.2 

5.2 

5.0 

0.35 

5 

22  37.8 

5  35  10.55 

2247  58.7 

5.6 

5.4 

0.39 

20 

23  35.1 

9  33  57.35 

15  41  52.7 

5:2 

5.0 

0.35 

6 

22  39.1 

5  4026.71 

+2253  18.7 

5.5 

5.4 

0.30 

21 

23  36.0 

9  3850.69 

+  15  19  12.8 

5.2 

5.0 

0.35 

7 

22  40.5 

5  45  43.39 

2257  59.6 

5.5 

5.4 

0.39 

22 

23  37.0 

9  43  43  03 

14  56   7.4 

5.2 

5.0 

0.35 

8 

2241.8 

5  51    0.52 

23  2  0.9 

5.5 

5.3 

0.39 

23 

23  37.9 

94834.37 

14  32  37.1 

5.2 

5.0 

0.34 

9  2243.'2 

5  56I8.Q4 

23  5  22.4 

5.5 

5.3 

0.39 

24 

23  38.8 

9  53  24.75 

14   8  42.5 

5.2 

5.0 

0.34 

10 

2244.5 

6    1  35.91 

23  8   3.7 

5.5 

53 

0.39 

25 

23  39.7 

958  14.16 

13  44  24.3 

5.2 

5.0 

0.34 

II 

22  45.9 

6   6  54.07 

+23  10   4.9 

5.5 

5.3 

0.38 

26 

23  40.5 

10  3  2.62 

+  13  19  43.3 

5.2 

5.0 

0.34 

l-i  2247.2 

6  12  12.47 

23  1 1  25.8 

5.5 

5.3 

0.38 

27 

2341.4 

10   750.15 

12  54  40.2 

5.2 

5.0 

0.34 

13' 22  48  6 

6  17  31.07 

23  12  6.3 

5.5 

5.3 

0.38 

28 

23  42.2 

10  1236.77 

12  29  15.6 

5.2 

5.0 

0.34 

14  22  50.0 

622  49.80 

23  12  6.0 

5.5 

5.3 

0.-38 

29 

23  43.0 

10  17  22.49 

12   3  30.2 

5.2 

5.0 

0.34 

ir>  2251.4 

6  28  8.61 

2:)  1 1  24.9 

5.4 

5.3 

0.38 

30 

23  43.8 

10  22  7.34 

1137  24.8 

5.2 

5.0 

0.34 

IG  22  52.8 

6  33  27.46 

+23  10   3.1 

5.4 

5.2 

0.38 

31 

23  44.6 

10  26  51.35 

+  11  II    0.1 

5.2 

5.0 

0.34 

17  22  54.1 

6  3846.29 

23  8  0.7 

5.4 

5.2 

0.38 

Sept.  1 

23  45.4 

10  3134.54 

10  44  16  8 

5.2 

5.0 

0.34 

18' 22  55.5 

6  44   5.04 

23   517.6 

5.4 

5.2 

0.38 

2 

23  46.2 

10  36  16.92 

10  17  15.7 

5.2 

5.0 

0.34 

.10' 22  56.8 

6  4923.69 

23    153.8 

6.4 

5.2 

0.38 

3 

23  46.0 

10  40  58.53 

9  4957.6 

5.1 

5.0 

0.34 

20'22  58.2|   6  54  42.13 

1             1 

2957  49.4 

5.4 

5.2 

0.38 

4 

23  47.7 

1045  39.38 

9  2223.2 

5.1 

5.0 

0.34 

21 ;  22  59.5 

7  0  0.36 

+22  53   4.4 

5.4 

5.2 

0.38 

5 

23  48.3 

10  50  19.52 

+  8  54  33.3 

5.1 

5.0 

0.34 

22  23   0.9    7   5  18.31 

2247  39.1 

5.4 

5.2 

0.38 

6 

2349.0 

10  54  58.98 

82628.6 

5.1 

5.0 

0.33 

23J23   2.2    7  10  35.94 

224133.5 

5.4 

5.2 

0.38 

7 

2349.7 

10  5037.78 

7  58   9.7 

5.1 

5.0 

0.S3 

24  23   3.6    7  15  53.20 

22  34  47.9 

5.4 

5.2 

0.37 

8 

23  50.4 

II    4  15.95 

7  29  37.5 

5.1 

5.0 

0.33 

25 

23   4,9.   7  21  10.03 

22  27  22.3 

5.3 

5.2 

0.37 

9 

23  51.1 

II    8  53.52 

7   052.7 

5.1 

5.0 

0.33 

26  23   6.2}   7  26  26.40 

+22  19  17.0 

5.3 

5.2 

0.37 

10 

23  51.8 

II  13  30.53 

+  6  3156.0 

5.1 

5.0 

0.33 

27  23   7.5    7  3142.24 

22  1032.4 

5.3! 

5.1 

0.37 

II 

23  52.4 

II  18   7.02 

6   248.1 

5.1 

5.0 

0.33 

28  23   8.8    7  3657.53 

22    1    8.7 

5.3 

5.1 

0.37 

12 

2:}  53.1 

112243.03 

5  33  29.8 

5.1 

5.0 

0.33 

20  23  10.1 

7  42  12.21 

2151    6.1 

5.3 

5.1 

0.37 

13 

23  53.7 

1127  18.59 

5   4    1.8 

5.1 

5.0 

0.33 

30' 23  11.4 

1 

7  47  26.24 

214025.1 

5.3 

5.1 

0.37 

14 

23  54.4 

113153.74 

4  34  24.7 

5.1 

5.0 

0.33 

3l|23l2.7 

7  5239.59 

+2129   5.9 

5.3 

5.1 

0.37 

15 

23  55.0 

1 1  36  28.53 

+  44  39.5 

5.1 

5.0 

0.33 

Aug.  r  23  14.0'    7  57  52.20 

21  17  9.1 

5.3 

5.1 

0.37 

16 

23  55  7 

1141    3.00 

3  34  46.8 

5.1 

5.0 

0.33 

2' 23  15.2    8   3   4.05 

21    4  34.9 

5.3 

51 

0.36 

17 

23  56.3 

114537.17 

3   4  47.2 

5.1 

5.0 

0.33 

3' 23  16.5'   8   8  15.09 

20  51  24.0 

5.3 

5.1 

0.36 

18 

23  56.9 

115011.11 

2  34  41.6 

5.1 

5.0 

0.33 

4  23  17.7    8  13  25.29 

20  37  36.7 

5.3 

5.1 

0.36 

19 

23  57.5 

1 1  54  44.85 

2   4  30.5 

5.1 

5.0 

0.33 

5  23  18.9    8  I8  34.63J+20  23  13.4 

5.3 

5.1 

0.36 

20 

23  58.1 

1159  18.44 

+   i  34  14.8 

5.1 

5.0 

0.33 

6  2320.1*   823  43.08   20  8  14.7 

5.3 

5.1 

0.36 

21 

23  58.7 

12   3  51.92'      1    3  55.1 

5.1 

5.0 

0.33 

7  2321.3    82850.60    195241.2 

5.2 

5.1 

0.36 

22 

23  59.3 

12   825.32      0  33  32.2 

5.1 

5.0 

0.33 

8  2322.5    8  33  57.18*    19  36  33.3 

5.2 

5.1 

0.36 

24 

0   0.0 

12  1258  68+  0   3   68 

5.1 

5.0 

0.33 

9  2323.6    839  2.78*    19  1951.6 
1 

5.2 

5.1 

0.36 

25 

0   0.6 

12  17  32.06'-  0  27  20  4 

1 

5.1 

5.0 

0.33 

10  2324.7    8  44    7.40 

+19  2  36.6 

5.2 

5.1 

0.36 

26 

0    1.2 

J 2  22    5.50-  0  57  48.5 

5.1 

5.0 

0.33 

II  23  25.8*   849  11.03 

1844  48.9 

5.2 

5.0 

0.36 

27 

0    1.8 

1226  39.00'      128  16.9 

5.1 

5.0 

0.33 

12  23  26.9'   8  54  13.64 

182629.2 

5.2 

5.0 

0.35 

28 

0   2.5 

12  31  12.74      1  58  44.9 

5.1 

5.0 

0.33 

13  23  28.0    8  59  15.23 

18   7  38.1 

5.2 

5.0 

0.35 

20 

0   3.1 

1235  46.61      2  2911.7 

5.2 

5.0 

0.33 

14' 23  29.0'    9   4  15.78    17  48  16.2 

5.2 

5.0 

0.35 

30 

0   3.7 

12  40  20.70      2  5936.4 

5.2 

5.0 

0.33 

15  2330.1'    9   9  15.30 +17 28 24.1 

5.2 

5.0 

0.35 

31 

0   4.3 

12  44  55.05-  3  29  58.4 

5.2 

5.0 

0.33 

16' 23  31. r   9  14  I3.77'+I7  8   2.4 

5.2 

5.0 

0.35 

32    0   5.0 

124020.71'-  4    0  16.9 

52 

5.0  0.33 1 
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FOE  TRANSIT  AT  WASHINGTON. 

Dat«. 

Mean 

Time 

of 

TninBit. 

h    m 
0   4.3 

ar. 
Transit. 

at 
Traosit. 

Hot. 
Par. 

Semi- 
diam. 

S.T.of 
Som. 
Pass. 
Mor. 

Date. 

Mean 

Time 

of 

Transits 

a^i!SS?5in 

at 
Transit. 

Apparent 

Deounation 

at 

Transit. 

Hor. 
Par. 

Semi 
diam. 

&T.of 
Sem. 
Pasa. 
Mer. 

Oct.    1 

h     Ql       8 

12  44  55.05 

O      1       II 

-3  29  58.4 

II 
5.2 

II 
5.0 

A 

0.33 

Nov.16 

h   m 
0  47.8 

h   m     8 
16  29  63.71 

0    /     // 
-221259.8 

II 
5.4 

1* 
5.2 

8 

0.38 

a 

0   5.0 

12  49  29.71 

4    0  16.9 

5.2 

5.0 

0.33 

17 

0  49.2 

16  35  1.3.24 

2226  33.7 

5.4 

5.2 

o.:« 

3 

0   6.6 

12  54   4.72 

43031.1 

5.2 

5.0 

0.33 

18 

0  50.6 

16  40  33.79 

22  39  28.4 

5.4 

5.2 

0.38 

4 

0   6.2 

12*58  40.11 

5   0  40.3 

5.2 

50 

0.33 

19 

0  52.0 

16  45  55.30 

225143.1 

5.4 

6.3 

0.38 

5 

0  6.9 

13   3  15.93 

5  30  43.8 

5.2 

5.0 

0.33 

20 

0  53.4 

16  51  17.75 

23   3  17.4 

5.4 

5.3 

0..38 

6 

0   7.5 

13   7  52.21 

-60  40.7 

5.2 

5.0 

0.33 

21 

0  54.9 

105641.09 

-23  14  10.6 

6.5 

6.3 

0.38 

7 

0  8.2 

13  12  28.99 

6  30  30.2 

5.2 

5.0 

0.33 

22 

0  56.3 

17   2   5.29 

23  24  22.3 

5.5 

6.3 

o.:w 

8 

0   8.9 

13  17   6.31 

7   0  11.6 

5.2 

5.0 

0.33 

23 

0  57.8 

17   7  30.29 

23  33  52.1 

5.5 

63 

0.39 

9 

0  9.6 

13  2144.21 

729  44.1 

5.2 

5.0 

0.34 

24 

0  59.3 

17  12  56.05 

23  4239.4 

5.6 

5.3 

0.39 

10 

0  10.3 

13  2622.73 

7  59   6.9 

5.2 

5.0 

0.34 

25 

1    0.8 

17  1822.50 

23  50  44.0 

5.6 

5.3 

0.39 

11 

0  11.0 

1331    1.90 

-  8  28  19.2 

5.2 

5.0 

0.34 

26 

1    2.3 

17  23  49.59 

-23  58   6.3 

5.5 

6.3 

0.39 

1*2 

0  11.7 

13  35  41.77 

857  20.2 

5.2 

5.0 

0.34 

27 

1    3.8 

17  29  17.28 

24    4  43.0 

5.6 

6.3 

0.39 

13 

0  12.5 

13  40  22.40 

926   9.2 

5.2 

5.0 

0.34 

28 

1    5.3 

17  34  45.49 

24  10  36.8 

5.5 

6.3 

0.39 

14 

0  13.3 

13  45   3.80 

9  54  45.4 

5.2 

5.0 

0.34 

29 

1    6.8 

1740  14.16 

24  15  46.3 

6.6 

6.3 

o.:}9 

15 

0  14.1 

13  49  46.00 

10  23   7.9 

5.2 

5.0 

0.34 

30 

1    8.3 

17  4543.23 

24  2011.2 

6.6 

6.4 

0.39 

16 

0  14.8 

13  54  29.05 

-10  51  16.2 

5.2 

5.0 

0.34 

Dec.  1 

1    9.9 

17  51  12.63 

-24  23  51.3 

6.6 

6.4 

0.39 

J7 

0  15.6 

13  59  12.98 

11  19   9.4 

5.2 

5.0 

0.34 

2 

J  11.4 

17  66  42.28 

24  26  46.6 

6.6 

6.4 

0.39 

18 

0  16.4 

14    3  57.83 

1 1  46  46.7 

5.2 

5.0 

0.34 

3 

1  13.0 

18  2  12.14 

24  28  56.6 

5.6 

6.4 

0.40 

19 

0  17.2 

14   8  43.63 

12  14    7.3 

5.2 

5.0 

0.34 

4 

1  14.5 

18   7  42.12 

24  30  21.4 

5.6 

6.4 

0.40 

20 

018.0 

14  13  30.43 

1241  10.5 

5.2 

5.0 

0.34 

5 

1  16.1 

1813  12.15 

24  31    0.7 

6.6 

5.4 

0.40 

21 

0  18  8 

14  18  18.24 

-13   7  55.3 

5.2 

5.0 

0.35 

6 

1  17.6 

181842.18 

-24  80  64.7 

5.6 

5.4 

0.40 

22 

0  19.7 

14  23   7.09 

13  34  21.2 

5.2 

5.1 

0.35 

7 

1  19.2 

1824  12.11 

24  30   3.4 

5.6 

5.4 

0.40 

23 

020.6 

14  27  57.01 

14   027.2 

5.2 

5.1 

0.35 

8 

120.7 

1829  41.89 

24  2826.5 

5.6 

5.6 

0.40 

24 

0  21.5 

14  32  48.05 

14  26  12.6 

5.3 

5.1 

0.35 

9 

122.3 

18  35  11.42 

24  26   4.2 

6.7 

6.5 

0.40 

25 

022.4 

14  37  40.21 

14  5136.5 

5.3 

5.1 

0.35 

10 

123.8 

18  40  40.65 

24  2256.8 

5.7 

6.5 

0.40 

26 

023.4 

14  4233.52 

-15  16  38.2 

5.3 

5.1 

0.35 

11 

125.4 

18  46   9.52 

-24  19   4.5 

5.7 

6.5 

0.40 

27 

024.3 

14  47  28.00 

15  41  16.8 

5.3 

5.1 

0.35 

12 

126.9 

18  5137.96 

24  14  27.2 

5.7 

6.5 

0.40 

28 

0  25.3 

14  5223.67 

16   531.4 

5.3 

6.1 

0.35 

13 

128.5 

18  57   5.92 

24   9   5.1 

6.7 

5.6 

0.40 

29 

0  26.3 

14  57  20.55 

162921.5 

5.3 

5.1 

0.35 

14 

130.0 

19   2  33.31 

24    268.6 

5.7 

5.5 

0.40 

30 

027.3 

15   2  18.64 

16  52  46.1 

5.3 

5.1 

0.36 

15 

131.5 

19   8   0.08 

23  56   7.8 

5.7 

6.5 

0.40 

31 

0  28.4 

15   7  17.96 

-17  1544.4 

5.3 

5.1 

0.36 

k; 

1  33.0 

19  1326.19 

-23  48  33.2 

5.8 

6.6 

0.41 

Nov.  1 

029.4 

15  12  18.52 

17  38  15.6 

5.3 

5.1 

0.:}6 

17 

1  34.4 

19  1851.57 

23  40  15.0 

5.8 

5.6 

0.41 

2 

0  30.5 

15  17  20.32 

18   0  18.9 

5.3 

5.1 

0.36 

18 

135.9 

1924  16.16 

23  31  13.5 

6.8 

5.6 

0.41 

3 

031.6 

15  2223.37 

182153.3 

5.3 

5.1 

0.36 

19 

137.3 

19  29  39.91 

23  2129.2 

5.8 

5.6 

0.41 

4 

0  32.7 

15  27  27.67 

18  42  58.2 

5.3 

5.1 

0.36 

20 

138.8 

19  35   2.79 

23  11    2.4 

5.8 

5.6 

0.41 

5 

0  33.9 

15  32  33.22 

-19   3  32.9 

5.3 

5.1 

0.36 

21 

1  40.2 

19  40  24.72 

-22  59  53.6 

5.8 

5.6 

0.41 

6 

0  35.1 

15  37  40.01 

19  23  36.5 

5.3 

5.2 

0.36 

22 

141.6 

19  45  45.66 

22  48   3.4 

5.8 

5.6 

0.41 

7 

o:36.3 

1542  48.04 

19  43   8.2 

5.3 

5.2 

0.36 

23 

143.0 

19  51    5.57 

22  35  32.3 

5.9 

5.7 

0.41 

8 

0  37.5 

15  47  57.29 

20   2   7.3 

5.3 

5.2 

0.37 

24 

144.4 

19  56  24.40 

222220.7 

6.9 

5.7 

041 

9 

0  38.7 

15  53   7.75 

20  20  33.1 

5.3 

5.2 

0.37 

25 

145.7 

20    142.14 

22  629.1 

5.9 

5.7 

0.41 

10 

0  39.9 

15  58  19.43 

-*20  3824.9 

6.4 

5.2 

0.37 

26 

147.1 

20   6  58.74 

-2153  58.1 

5.9 

5.7 

0.41 

11 

041.2 

16   3  32.29 

20  5541.8 

5.4 

5.2 

0.37 

27 

148.4 

20  12  14.15 

213848.3 

5.9 

5.7 

0.41 

12 

042.5 

16   8  46.33 

21  1223.1 

5.4 

5.2 

0.37 

28 

149.7 

20  17  28.34 

2123   0.3 

5.9 

5.7 

0.41 

13 

0  43.8 

16  14    1.52 

2128  28.2 

5.4 

5.2 

0.37 

29 

151.0 

20  2241.28 

21    6  34.8 

(..0 

5.8 

0.41 

14 

0  45.1 

16  19  17.82 

2143  56.5 

5.4 

5.2 

0.38 

30 

152.2 

20  27  52.96 

20  49  32.4 

6.0 

5.8 

0.41 

15 

0  46.5 

1624  35.23 

-215847.2 

5.4 

5.2 

0.38 

3. 

153.4' 20  33   3.35 

-20  3153.6 

6.0 

5.8  0.41  ' 

16 

0  47.8 

1629  53.71-22  12  59.8 

5.4 

5.2 

0.38 

32 

1  54.6!  20  38  12.41 

-20  13  39.9 

6^0 

5.8  0.41  1 
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FOR  TRANSIT  AT  WASHINGTON. 

Date. 

Mean 

Time 

of 
rranait 

Apparent 

R.  Aeoension 

at 

Transit. 

Apparent 

DeoUnatioD 

at 

Transit. 

Hor. 
Par. 

'8.T.0' 
Polar!  Sein. 
Semi' Pass, 
diam.  Met. 

Date. 

Mean 

Time 

of 

Transit. 

Apparent 

at 
Transit. 

Apparent 

Declination 

at 

Transit. 

Hor. 
Par. 

Polar 
Soml- 
diam. 

S.T.of 
Sem. 
Pass. 
Mer. 

Jane  1 

h    m 
1897.8 

h  m    s 
93  1096.79 

O       /       II 

-699  99.5 

M 

1.8 

"1    ■ 
18.9  1.35 

Julyl7 

h    m 
15  33.8 

h  m     B 
93  17  18.69 

0    1    II 
-6   0  40.3 

II 
9.0 

n 

91.8 

s 
1.56 

2 

1894.3 

93  10  50.40 

697  11.1 

1.8 

18.9  1.35 

18 

15  99.8 

9317  11.91 

6    146.8 

9.1 

91.9 

1.56 

3 

1890.7 

93  11  13.48 

6  95   3.5 

1.8 

19.0  1.36 

19 

1595.7 

9317  3.03 

6   957.7 

9.1 

99.0 

1.57 

4 

18  17.9 

93  1 1  35.98 

69959.6 

1.8 

19.0 

1.36 

90 

1591.6 

9316  54.14 

6   4  19.8 

9.1 

99.(( 

1.57 

5 

18  13.6 

93  1 1  57.87 

6  90  59.5 

1.8 

19.1 

1.36 

91 

15  17.5 

93  16  44.57 

6   539.9 

9.1 

99.1 

1.58 

6 

18  10.0 

93  19  19.16 

-6  19   3.4 

1.8 

19.1 

1.37 

99 

15  13.4 

93  16  34.30 

-6  6  55.9 

9.1 

99.1 

1.58 

7 

18  6.4 

93  19  39.84 

61711.1 

1.8 

19.9 

1.37 

93 

15   9.3 

9316  93.35 

6  893.8 

9.1 

99.9 

1.58 

8 

18  9.8 

93  19  59.90 

6  1599.7 

1.8 

19.3 

1.38 

94 

15   5.9 

9316  11.71 

6  9  55.8 

9.1 

99.9 

1.59 

9 

17  59.9 

93  13  19.34 

613  38.4 

1.8 

19.3 

1.38 

'96 

15    1.0 

931559.39 

6  1 1  39.0 

9.1 

99.3 

1.59 

10 

17  55.6 

93  13  36.16 

6  1 1  58.0 

1.8 

19.4 

1.39 

96 

14  56.9 

9315  46.40 

6  13  19.9 

9.1 

99.4 

1.60 

n 

17  59.0 

93  13  56.34 

-6  1091.7 

1.8 

19.5 

1.39 

97 

14  59.8 

93  15  39.76 

-6  14  56.4 

9.1 

99.4 

1.60 

12 

17  48.4 

93  14  13  89 

6   849.4 

1.8 

19.5 

1.40 

98 

14  48.6 

93  15  18.44 

6  1644.6 

91 

995 

1.61 

13 

17  44.7 

93  14  30.81 

6   7  91.3 

1.8 

19.6 

1.40 

99 

14  44.4 

9:n5   3.47 

6  18  36.7 

9.1 

99.5 

1.61 

H 

1741.0 

93  14  47.07 

6   5  57.9 

1.8 

19.7 

1.41 

30 

14  40.9 

93  14  47.85 

690  39.7 

9.1 

99.6 

1.61 

15 

17  37.4 

93  15   9.69 

6    4  37.3 

1.8 

19.8 

1.41 

31 

14  36.0 

93  14  31.60 

69939.5 

9.1 

99.6 

1.69 

16 

17  33.7 

93  15  17.67 

-6   3  21.6 

1.9 

19.8 

1.41 

Aug.  1 

14  31.8 

93  14  14.70 

-694  36.0 

9.1 

99.7 

1.69 

17 

17:10.0 

93  1531.98 

6   9  10.1 

1.9 

19.9 

1.49 

9 

14  97.6 

9313  57.19 

69643.1 

9.1 

99.7 

1.63 

18 

17  96.3 

9315  45.64 

6    1    9.8 

1.9 

19.9 

1.49 

3 

14  93.3 

9313  39.08 

69853.8 

9.1 

99.8 

1.63 

19 

17  99.6 

93  15  58.63 

5  59  59.8 

1.9 

90.0 

1.43 

4 

14  19.1 

931390.36 

631    8.0 

9.1 

99.8 

1.63 

90 

17  18.8 

93  16  10.96 

559    1.0 

1.9 

90.1 

1.43 

5 

14  14.9 

9313    1.06 

63395.6 

9.1 

99.9 

1.64 

31 

17  15.1 

93  1699.61 

-5  58   6  6 

1.9 

90.1 

1.44 

6 

14  10.6 

93  1941.18 

-635  46.5 

9.9 

99.9 

1.64 

S2 

17  11.4 

93  16  3:).59 

5  57  16.4 

1.9 

20.9 

1.44 

7 

14   6.3 

931990.74 

6  38  10.7 

9.9 

93.0 

1.64 

93 

17   7.6 

93  16  43.88 

5  56  30.6 

1.9 

90.3 

1.45 

8 

14   9.0 

93  1159.76 

640  38.0 

9.9 

93.0 

1.65 

94 

17   3.8 

93  1653.50 

5  55  49.2 

1.9 

90.3 

1.45 

9 

13  57.7 

93  1 1  38.94 

643  8.3 

9.9 

93.1 

1.65 

95 

17   0.0 

93  17   9.49 

5  55  19.9 

1.9 

90.4 

1.46 

10 

13  53.4 

93  11  16.90 

64541.5 

9.9 

93.1 

1.65 

96 

16  56.9 

9317  10.65 

-5  54  39.6 

1.9 

90.4 

1.46 

11 

13  49.1 

9310  53.65 

-6  4817.5 

9.9 

93.1 

1.65 

97 

1659.4 

93  17  18.18 

5  54  11.5 

1.9 

90.5 

1,47 

19 

13  44.8 

93  10  30.69 

6  50  56.9 

9.9 

93.9 

1.66 

98 

1648.6 

9317  95.09 

5  53  47.8 

1.9 

90.6 

1.47 

13 

13  40.5 

9310   7.19 

6  53  37.4 

9.9 

93.9 

1.66 

99 

1644.8 

93  1731.14 

5  53  98.6 

1.9 

90.6 

1.48 

14 

13  36.9 

93   9  43.15 

65691.1 

9.9 

93.3 

1.66 

30 

1641.0 

93  17  36.56 

5  53  13.9 

1.9 

90.7 

1.48 

15 

1331.8 

93   9  18.74 

6  59   7.9 

9.9 

93.3 

1.67 

July  1 

1637.1 

93  17  41.96 

-5  53   3.8 

1.9 

90.8 

1.49 

16 

13  97.5 

93   853.91 

-7    1  55.5 

9.9 

93.3 

1.67 

9 

16  33.9 

9:)  17  45.95 

5  59  58.2 

9.0 

90.9 

1.49 

17 

1393.1 

93  898.67 

7   4  45.9 

9.9 

93.4 

1.67 

3 

1699.4 

93  17  48.59 

5  5957.9 

9.0 

90.9 

1.50 

18 

13  18.8 

93  8   3.03 

7   738.3 

9.9 

93.4 

1.68 

4 

1695.5 

93  17  51.07 

5  53   0.8 

9.0 

91.0 

1.50 

19 

13  14.4 

93  7  37.01 

7  10  39.7 

9.9 

93.4 

1.68 

5 

1691.6 

93  17  59.90 

5  5:i   8.9 

9.0 

91.0 

1.50 

90 

13  10.1 

93  7  10.64 

7  13  98.8 

9.9 

93.5 

1.68 

6 

16  17.7 

9317  54.01 

-5  53  91.6 

9.0 

91.1 

1.51 

91 

13  5.7 

93  6  43.91 

-7  1696.5 

9.9 

93.5 

1.68 

7 

16  13.7 

93  17  54.40 

5  53  38.8 

9.0 

91.9 

1.51 

99 

13    1.3 

93   6  16.86 

7  1995.8 

9.9 

93.5 

1.68 

8 

16   9.8 

93  17  54.06 

5  54    0.7 

9.0 

91.9 

1.59 

93 

1956.9 

93   5  49.51 

7  9996.5 

9.9 

93.5 

1.68 

9 

16   5.8 

93  17  53.00 

5  54  97.1 

9.0 

91.3 

1.59 

94 

1959.5 

93   591.87 

79698.5 

9.9 

93.6 

1.69 

10 

16    1.9 

93  17  51.91 

554  58.1 

9.0 

21.4 

1.53 

95 

19  48.1 

93   4  53.95 

7  98  31.7 

9.9 

93.6 

1.69 

11 

1557.9 

93  17  48.71 

-5  55  33.5 

9.0 

91.4 

1.53 

96 

19  43.7 

93   4  95.78 

-7  31  35.8 

9.9 

93.6 

1.69 

19 

15  53.9 

93  17  45.49 

556  13.5 

9.0 

91.5 

1.54 

97 

19  39.3 

93   3  57.38 

7  34  40.8 

9.9 

93.6 

1.69; 

13 

1549.9 

93  17  41.56 

5  56  58.0 

9.0 

91.6 

1.54 

98 

19  34.9 

93   3  98.77 

7  37  46.7 

9.2 

93.6 

1.69 

14 

15  45.9 

93  17  36.91 

5  57  46.9 

9.0 

91.6 

1.55 

39 

19  30.5 

93   9  59.96 

7  40  53.9 

9.9 

93.7 

1.69 

15 

1541.9 

93  17  31.55 

558  40.3 

9.0 

91.7 

1.55 

30 

1996.1 

93   9  30.99 

7  44    0.9 

9.9 

93.7 

1.69 

16 

15  37.8 

93  17  95.47 

-5  59  38.1 

9.0 

91.8 

1.56 

31 

1991.7 

93   9    1.88 

-7  47    7.5 

9.9 

93.7 

1.70: 

17 

15  33.8 

93  17  18.69 

-6   0  40.3 

9.0 

91.8  1.56 

Septl   19  17.9*93    139.65 

-7  50  15.0 

9.9 

9:^.7 

1.70 1 

26 
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FOR  TRANSIT  AT  WASHINGTON. 

DAte. 

ICean 

Time 

of 

Tr*D«it. 

Apparent 
B.Aiceii0ioD 

Transit. 

AppareDt 

Deolliiatioa 

*t 

Transit. 

Hor. 
Par. 

u 

2.2 

Polar 
Semi, 
diam. 

23.7 

8.T.of 
Sem. 
Pass. 
Mer. 

Date. 

Moan 

Time 

of 

Transit. 

Appareut 

B.AfloenflioD 

at 

Transit. 

Apparent 

Declination 

at 

Transit. 

Uor. 
Par. 

Polar 
Semi- 
dlam. 

J3.T.of 
Sem. 
Pass. 
Mer. 

1.61 

Septl 

b    m 
12  17.2 

h   m     8 
23    132.65 

-7*50  15.0 

1.70 

Oct.  17 

h    m 
8  57.9 

li   m     B 
22  43   2.77 

O       /        4/ 

-  94021.6 

2.1 

22^3 

2 

12  12.8 

23    1    3.30 

7  53  22.5 

2.2 

23.7 

1.70 

18 

8  53.8 

22  42  50.50 

9  4123.8 

2.1 

22.2 

1.61 

3 

12  8.4 

23  0  33.89 

7  56  30.0 

2.2 

23.7 

1.70 

19 

849.7 

2242  38.94 

94221.4 

2.1 

22.2 

1.60 

4 

12   4.0 

23   0   4.44 

7  59  37.2 

2.2 

23.7 

1.70 

20 

8  45.6 

224228.09 

9  43  14.6 

2.1 

22.1 

1.60 

5 

1 1  59.5 

22  59  34.94 

8   2  44.0 

2.^2 

23.7 

1.70 

21 

841.5 

22  42  17.97 

9  44   3.2 

2.1 

22.1 

1.59 

6 

1155.1 

2259   5.43 

-8   5  50.2 

2.2 

23.7 

1.70 

22 

8  37.4 

22  42   8.57 

-944  47.3 

2.1 

22.0 

1.59 

7 

1150.7 

2258  35.94 

8  8  55.7 

2.2 

23.7 

1.70 

23 

8  33.3 

22  4159.90 

9  4526.9 

2.1 

21.9 

1.58 

8 

1 1  46.2 

22  58  6.49 

812  0.5 

2.2 

23.7 

1.70 

24 

829.2 

22  4151.97 

9  46    1.8 

2.1 

21.9 

1.58 

9 

1141.8 

2257  37.09 

8  15   4.2 

2.2 

23.7 

1.70 

25 

825.2 

22  4144.79 

9  46  32.1 

2.1 

21.8 

1.57 

10 

1137.4 

22  57   7.78 

818  6.8 

2.2 

23.7 

1.70 

26 

821.2 

22  41  38.36 

9  46  57.8 

2.1 

21.7 

1.57 

11 

1 1  33.0 

22  5638.58 

-821    8.2 

2.2 

23.6 

1.70 

27 

8  17.1 

22  4132.68 

-947  18.8 

2.0 

21.7 

1.56 

\2 

1128.6 

22  56  9.50 

824   8.2 

2.2 

23.6 

1.70 

28 

8  13.1 

22  4127.76 

9  47  35.1 

2.0 

21.6 

1.56 

13 

1 1  24.2 

2255  40.58 

827   6.7 

2.2 

23.6 

1.70 

29 

8   9.1 

'224123.61 

9  47  46.8 

2.0 

21.5 

1.55 

14 

1 1  19.8 

2255  11.83 

830   3.5 

2.2 

23.6 

1.70 

30 

8   5.1 

22  4120.22 

9  47  53.8 

2.0 

21.5 

1.55 

15 

11  15.4 

2254  413.27 

8  3258.6 

2.2 

23.6 

1.70 

31 

8    1.1 

22  41  17.59 

9  47  56.2 

2.0 

21.4 

1.54 

16 

II  11.0 

2254  14.91 

-8  3651.8 

2.2 

23.5 

1.70 

Nov.  1 

7  57.2 

2241  15.74 

-9  47  53.8 

2.0 

21.4 

1.54 

17 

11    6.6 

22  53  46.79 

83843.0 

2.2 

23.5 

1.09 

9 

7  53.2 

22  41  14.66 

9  47  46.7 

2.0 

21.3 

1.53 

18 

11    2.2 

22  53  18.92 

84132.1 

2.2 

23.5 

1.69 

3 

7  49.3 

22  41  14.34 

947  34.9 

2.0 

21.2 

1.53 

19 

10  57.8 

22  52  51.32 

844  18.9 

2.2 

23.5 

1.69 

4 

7  45.4 

22  41  14.80 

947  18.4 

2.0 

21.2 

1.52 

90 

10  53.4 

22  5224.01 

847   3.4 

2.2 

23.5 

1.69 

5 

741.5 

2241  16.03 

9  46  57.2 

2.0 

21.1 

1.52 

21 

10  49.0 

22  5157.01 

-8  49  45.5 

2.2 

23.4 

1.69 

6 

7  37.6 

2241  18.03 

-94631.4 

2.0 

21.0 

1.51 

22 

1044.6 

22  5130.35 

852  25.0 

2.2 

23.4 

1.69 

7 

7  33.7 

22  4120.80 

9  46   0.9 

2.0 

21.0 

1.51 

23 

10  40.3 

22  51    4.02 

855    1.9 

2.2 

23.4 

1.69 

8 

729.8 

22  4124.34 

945  25.8 

2.0 

20.9 

1.50 

24 

10  35.9 

22  50  38.07 

8  57  36.0 

2.2 

23.4 

1.69 

9 

7  26.9 

22  4128.65 

9  44  46.1 

2.0 

20.8 

1.50 

25 

1031.6 

22  50  12.51 

9   0   7.1 

2.2 

23.3 

1.68 

10 

722.1 

22  4133.72 

9  44    1.8 

2.0 

20.8 

1.50 

26 

1027.2 

2249  47.35 

-9   235.3 

2.2 

23.3 

1.68 

11 

7  18.3 

22  41  39.55 

-9  43  12.8 

2.0 

20.7 

1.49 

27 

10  22.9 

22  49  22.62 

9   5  0.5 

2.2 

23.3 

1.68 

12 

7  14.4 

224146.14 

9  4219.3 

1.9 

20.6 

1.49 

28 

10  18.5 

2248  58.32 

9   7  22.5 

2.2 

23.2 

1,67 

13 

710.6 

22  4153.47 

94121.3 

1.9 

20.6 

1.48 

29 

10  14.2 

22  48  34.50 

9  941.1 

2.2 

23.2 

1.67 

14 

7   6.8 

2242    1.55 

9  4018.8 

1.9 

20.5 

1.48 

30 

10   9.9 

22  4811.16 

9  1 1  56.3 

2.2 

23.2 

1.67 

15 

7   3.0 

2242  10.37 

9  39  11.8 

1.9 

20.4 

1.47 

Oct.    1 

10   5.6 

22  47  48.32 

-9  14   8.1 

2.2 

23.1 

1.66 

16 

6  59.3 

224219.94 

-9  38   0.3 

1.9 

20.4 

1.47 

2 

10    1.3 

22  47  25.99 

9  16  16.2 

2.2 

23.1 

1.66 

17 

6  55.5 

2242  30.24 

9  36  44.4 

1.9 

20.3 

1.46 

3 

9  57.0 

22  47   4.20 

9  18  20.7 

2.2 

23.0 

1.66 

18 

651.8 

22  42  41.28 

9  35  24.1 

1.9 

20.2 

1.46 

4 

9  52.7 

22  46  42.96 

92021.5 

2.1 

23.0 

1.65 

19 

6  48.0 

22  42  53.05 

9  33  59.5 

1.9 

20.1 

1.45 

5 

948.4 

22  46  22.28 

922  18.5 

2.1 

22.9 

1.65 

20 

6  44.3 

2243   5.54 

9  32  30.5 

1.9 

20.1 

1.46 

6 

9  44.1 

22  46   2.18 

-9  24  11.6 

2.1 

22.9 

1.65 

21 

640.6 

22  43  18.75 

-9  30  57.2 

1.9 

20.0 

1.44 

7 

9  39.9 

29  45  42.67 

9  26   0.8 

2.1 

22.8 

1.64 

22 

636.9 

22  43  32.68 

9  29  19.6 

1.9 

20.0 

1.44 

8 

9  35.6 

22  4523.77 

9  27  45.8 

2.1 

22.8 

1.64 

23 

633.2 

2243  47.32 

927  37.7 

1.9 

19.9 

1.43 

9 

931.4 

22  45   5.49 

929  26.8 

2.1 

22.7 

1.64 

24 

629.5 

2244   2.67 

925  51.6 

1.9 

19.8 

1.43 

10 

927.2 

2244  47.84 

9  31    .3.6 

2.1 

22.7 

1.63 

25 

625.8 

22  44  18.72 

9  24    1.2 

1.9 

19.8 

1.42 

11 

9  23.0 

22  44  30.84 

-9  32  36.3 

2.1 

22.6 

1.63 

26 

622  2 

22  44  35.47 

-9  22  6.6 

1.9 

19.7 

1.41 

12 

9  18.8 

2244  14.48 

9  34    4.7 

2.1 

22.6 

1.63 

27 

6  18.6 

2244  52.92 

9  20   7.8 

1.9 

19.6 

1.41 

13 

9  14.6  2243  58.78 

9  35  28.7 

2.1 

22.5 

1.62 

28 

6  14.9 

22  45  11.05 

9  18   4.9 

1.8 

19.5 

1.40 

14 

9  10.4  2243  43.75 

9  36  48.5 

2.1 

22.5  1.62 

29 

611.3 

22  4529.86 

9  15  57.8 

1.8 

19.6 

1.40 

15 

9   6.2  22  43  29.40 

9  38   3.9 

2.1 

22.4[l.62 

30 

6    7.7 

22  45  49.36 

9  13  46.6 

1.8 

19.4 

1.40 

16 

9   2.1  22  43  15.74 

-9  39  15.0 

2.1 

22.4  1.61 

Dec.  1 

6   4.1  22  46   9.52 

-9  1131.4 

1.8 

19.4 

1.39 

17 

857.9  22  43   2.77 

-9  4021.6 

2.1 

22.3  1.61 

2 

6   0.5  2246  30.34    -9   9  12.2 

1.8 

19.3 

1.39 
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FOR  TRANSIT  AT  WASHINGTON. 

Dat«. 

Mean 

Time 

of 

Transit. 

Apparent 

K.  AacensioD 

at 

Transit. 

Apparent 

Deofination 

at 

Transit. 

Hor. 
Par. 

P.)hir 
Souii- 
Uiam. 

S.T.of 
Sem. 
Pass. 
Mer. 

Date. 

Meau 

Time 

of 

Transit. 

Apparent 

R.  Ascension 

at 

Transit. 

b   m     s 
11    821.70 

Apparent 

DecUnatiou 

at 

Transit. 

O       1       II 

+7  51  27.0 

Hor. 
Par. 

Polar 
Semi- 
diam. 

S.T.of 
Sem. 
Pass. 

Mer. 

Jan.  0 

h    m 
16  32.9 

h   m     a 
11  1552.54 

O       /       II 

+6  5:5   8.2 

II 
1.0 

II 
8.8 

0.63 

Feb.  15 

h    m 
13  24.5 

// 

II 
9.3 

0.67 

1 

1628.9 

11  15  50.84 

6  53  36.5 

1.0 

8.8 

0.63 

16 

13  20.3 

11    8   5.38 

7  53  18.5 

9.3 

0.67 

2 

1624.9 

II  15  48.72 

^0  54    7.2 

1.0 

8.8 

0.63 

17 

13  16.1 

11    7  48.90 

7  55  10.6 

9.3 

0.67 

3 

1621.0 

11  15  46.20 

6  54  40.4 

1.0 

8.8 

0.63 

18 

1311.9 

U    7  32.27 

7  57   3.3 

9.3 

0.67 

4 

16  17.0 

1115  43.27 

6  55  16.2 

1.0 

8.9 

0.63 

19 

13   7.7 

11    7  15.50 

7  58  56.5 

9.3 

0.67 

5 

16  13.0 

11  15  39.93 

+6  5554.4 

1.0 

8.9 

0.64 

20 

13   3.5 

11    658.60 

+8   0  50.1 

9.3 

0.67 

6 

16   9.0 

11  15  36.18 

6  56  35.2 

1.0 

8.9 

0.64 

21 

12  59.3 

11    6  41.59 

8  244.2 

9.3 

0.67 

7 

16  5.0 

11  15  32.05 

657  18.4 

1.0 

8.9 

0.64 

22 

1255.0 

11    624.47 

8   4  38.6 

9.3 

0.67 

8 

16    1.0 

11  1527.51 

6  58   4.0 

1.0 

8.9 

0.64 

23 

1250.8 

11    6  7.24 

8  6  33.3 

I.I 

9.3 

0.67 

9 

1557.0 

II  1522.58 

6  5852.0 

1.0 

8.9 

0.64 

24 

12  46.6 

11    5  49.92 

8   828.3 

1.1 

9.3 

0.67 

10 

1552.9 

11  1517.26 

+6  59  42.4 

1.0 

8.9 

0.64 

25 

1242.4 

11    5  32.50 

+8  10  23.4 

9.3 

0.67 

11 

1548.9 

11  1511.55 

7   035.1 

1.0 

8.9 

0.64 

26 

12  38.2 

11    5  15.02 

8  12  18.6 

1.1 

9.3 

0.67 

12 

15  44.9 

11  15   5.45 

7    130.2 

1.0 

8.9 

0.0( 

27 

12  33.9 

11    4  57.47 

8  14  13.8 

9.3 

0.67 

13 

15  40.8 

11  14  58.97 

7   227.6 

1.0 

9.0 

0.65 

28 

1229.7 

11    4  39.87 

8  16   9.0 

9.3 

0.67 

14 

1536.8 

11  14  52.09 

7   3  27.3 

1.0 

9.0 

0.65 

Mar.  1 

1225.5 

11    4  22.22 

818  4.2 

9.3 

0.67 

15 

15  32.7 

II  14  44.85 

+7  4  29.2 

1.0 

9.0 

0.65 

2 

1221.3 

11    4   4.53 

+819  59.2 

9.3 

0.67 

16 

1528.7 

11  14  37.24 

7   5  33.3 

1.0 

9.0 

0.65 

3 

12  17.0 

11    3  46.81 

82154.0 

9.3 

0.67 

17 

1524.6 

II  14  29.26 

7   6  39.6 

1.0 

9.0 

0.65 

4 

12  12.8 

11    329.08 

823  48.6 

9.3 

0.67 

18 

15  20.6 

11  14  20.92 

7   7  48.0 

1.0 

9.0 

0.65 

5 

12  8.6 

11    3  11.34 

825  42.8 

9.3 

0.67 

19 

15  16.5 

11  14  12.22 

7  8  58.6 

1.0 

9.0 

0.65 

6 

12   4.3 

11   253.60 

827  36.6 

9.3 

0.67 

20 

15  12.4 

11  14   3.16 

+7  10  11.3 

1.0 

9.0 

0.65 

7 

12   0.1 

11    2.35.88 

+82930.0 

9.3 

0.67 

21 

15  8.3 

11  13  53.76 

7  1 1  25.9 

1.0 

9.0 

0.66 

8 

1155.9 

11    2  18.19 

8  3122.9 

9.3 

0.67 

22 

15  4.2 

11  13  44.01 

7  12  42.5 

1.0 

9.1 

0.66 

9 

1151.7 

11    2  0.52 

8  33  15.2 

9.3 

0.67 

23 

15  0.1 

11  13  33.92 

714    1.1 

1.0 

9.1 

0.66 

10 

1 1  47.4 

11    142.91 

8  35  6.8 

9.3 

0.67 

24 

14  56.0 

11  13  23.50 

7  1521.6 

1.0 

9.1 

0.66 

11 

1 1  43.2 

11    125.34 

836  57.7 

9.3 

0.67 

25 

14  51.9 

11  13  12.75 

+7  1644.0 

1.0 

9.1 

0.66 

12 

1 1  39.0 

11    1    7.84 

+83847.9 

9.3 

0.67 

26 

14  47.8 

11  13    1.67 

7  18  8.2 

1.0 

9.1 

0.66 

13 

1 1  34.8 

11    0  50.42 

8  40  37.2 

9.3 

0.67 

27 

14  43.7 

11  12  50.27 

7  1934.2 

1.0 

9.1 

0.66 

14 

1130.6 

11    033.08 

84225.6 

9.3 

0.67 

28 

14  39.0 

11  12  38.56 

7  21    2.0 

1.0 

9.1 

0.66 

15 

1 1  26.3 

11    0  15.84 

844  13.1 

9.3 

0.67 

29 

14  35.4 

11  1226.54 

72231.5 

1.0 

9.1 

0.66 

16 

1122.1 

10  5958.71 

845  59.6 

9.3 

0.67 

30 

14  31.3 

11  12  14.22 

+7  24    2.6 

I.G 

9.2 

0.66 

17 

11  17.9 

105941.69 

+847  45.0 

9.3 

0.67 

31 

14  27.1 

11  12    1.60 

7  25  35.4 

1.0 

9.2 

0.66 

18 

11  13.7 

10  5924.79 

84929.3 

9.3 

0.67 

Feb.  1 

14  23.0 

111148.70 

727   9.8 

1.0 

9.2 

0.66 

19 

11   9.5 

1069  8.03 

8  51  12.4 

9.3 

0.67 

2 

14  18.8 

11  1135.50 

7  28  45.7 

1.0 

9.2 

0.66 

20 

11    5.3 

105851.41 

8  5254.3 

9.3 

0.67 

3 

14  14.7 

1 1  1 1  22.04 

7  30  23.1 

1.0 

9.2 

0.66 

21 

11    1.1 

10  5834.93 

854  35.0 

9.3 

0.67 

4 

14  10.5 

1 1  1 1    8.30 

+7  32    1.9 

1.0 

9.2 

0.66 

22 

10  56.9 

1058  18.62 

+856  14.3 

9.3 

0.67 

5 

14   6.4 

11  10  54.29 

7  33  42.0 

1.0 

9.2 

0.66 

23 

10  52.7 

10  58  2.47 

8  57  52.2 

9.3 

0.67 

6 

14   2.2 

11  10  40.03 

7  35  23.5 

1.0 

9.2 

0.67 

24 

10-48.5 

10  57  46.49 

8  59  28.8 

9.3 

0.67 

7 

13  58.0 

11  1025.53 

7  37   6.3 

1.0 

9.2 

0.67 

25 

10  44.3 

10  57  30.70 

9    1    3.9 

9.3 

0.67 

8 

1353.9 

11  10  10.80 

7  38  50.3 

1.0 

9.3 

0.67 

26 

10  40.1 

10  57  15.10 

9  237.5 

1.0 

9.3 

0.67 

9 

13  49.7 

11    9  55.83 

+7  40  35.4 

1.0 

9.3 

0.67 

27 

10:M).9 

10  56  59.69 

+9   4   9.4 

1.0 

9.2 

0.67 

10 

13  45.5 

II    9  40.64 

7  4221.6 

1.0 

9.3 

0.67 

28 

1031.7 

10  56  44.48 

9   5  39.9 

1.0 

9.2 

0.67 

11 

1341.3 

11    925.24 

7  44    8.9 

1.0 

9.3 

0.67 

29 

1027.5 

1056  29.49 

9   7   8.8 

1.0 

9.2 

0.67 

12 

1337.ll  11    9   9.64 

7  45  57.1 

1.0 

9.3 

0.67 

30 

10  23.4 

10  56  14.72 

9   8  36.0 

1.0 

9.2 

0.67 

13 

13  32.9  11    8  53.84 

7  47  46.2 

1.0 

9.3 

0.67 

31 

10  19.2 

1056   0.18 

9  10    1.5 

1.0 

0.2 

0.67 

14 

13i8.7|  11    837.86 

+7  49  36.2 

I.I 

9.3 

0.67 

Apr.  I 

10  15.0 

1055  45.87 

+9  1 1  25.2 

1.0 

9.2 

0.66 

i;^ 

13  24.5  11    821.70 

+7  5127.0 

1.1 

9.3 

0.67 

2 

10  10.8  10  55  31.81 

+9  12  47.2 

1.0 

.  9.2 

0.66 
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POE  TRANSIT  AT  WASHINGTON. 

Date. 

Mean 
Time 

Apparent 
KAsoenaion 

Apparent 
DeoUnaUon 

PoUu- 

S.T.of 
Sem. 

DaU». 

Mean 
Time 

Apparent 

^^^SL 

P<»Iat 

aT.of 

Som. 

of 

at 

at 

Hor. 

Seml- 

Pass. 

of 

at 

at 

Hor. 

Semi- 

Paaa. 

Transit. 

Trantiit. 

Tranait. 

O       /        // 

Par. 

lilani. 

Mer. 

Transit. 

Transit. 

Tranait. 

Par 

dlam. 

uSi^. 

b    m 

h    m     8 

» 

ii    m 

h   m     8 

0       /       /* 

8 

Apr.  1 

10  15.0 

10  55  4.5.87 

+9  1 1  25.9 

1.0 

9.2 

0.66 

May  17 

7   9.0 

10  50  36.58 

+9  36  36.1 

LO 

8.6 

0.69 

9 

1010.8 

10  55  31.81 

9  1947.9 

1.0 

9.2 

0.66 

18 

7    5.1 

10  50:)8.60 

9  36  13.3 

1.0 

8.6 

0.69 

3 

10   6.7 

10  55  17.99 

9  14    7.4 

1.0 

9.2 

0.66 

19 

7    1.2 

105041.00 

9  35  48.2 

1.0 

8.6 

0.69 

4 

10   9.5 

10  55   4.44 

9  15  25.6 

1.0 

9.2 

0.66 

20 

6  57.3 

10  50  43.78 

9  35  20.7 

1.0 

8.6 

0.69 

5 

958.4 

10  54  51.15 

9  16  42.0 

1.0 

9.2 

0.66 

21 

6  53.4 

10  50  46.94 

9  34  50.9 

1.0 

8.5 

061 

6 

954.9 

10  54  38.14 

+9  17  56.5 

1.0 

9.2 

0.66 

22 

6  49.6 

10  50  50.49 

+9  34  18.8 

1.0 

8.5 

0.61 

7 

950.1 

10  54  25.41 

9  19   8.9 

1.0 

9.2 

0.66 

23 

6  45.7 

10  50  54.42 

9  3;H4.3 

1.0 

8.5 

0.61 

8 

945.9 

10  54  12.97 

9  20  19.4 

1.0 

9.1 

0.66 

24 

641.9 

10  50  58.73 

9  33   7.5 

1.0 

8.5 

0.61 

9 

941.8 

10  54   0.83 

9  2127.8 

1.0 

9.1 

0.66 

25 

6  :{8.0 

10  51    3.42 

9  32  28.5 

1.0 

8.5 

0.61 

10 

937.7 

10  53  48.98 

9  22  34.3 

1.0 

0.1 

0.66 

26 

6 .34.2 

10  51    8.49 

931  47.1 

1,0 

8.5 

0.61 

11 

9  33.5 

10  53  37.44 

+993  38.4 

1.0 

9.1 

0.66 

27 

6  30.3 

10  51  13.93 

+9  31    3.5 

1.0 

8.5 

0.61 

12 

9  99.4 

10  53  26.20 

9  94  40.5 

1.0 

9.1 

0.66 

28 

626.5 

10  51  19.75 

9  30  17.6 

1.0 

8.5 

0.61 

13 

995.3 

1053  15.28 

9  25  40.5 

1.0 

9.1 

0.66 

99 

6  22.6 

10  5125.95 

9  29  29.4 

1.0 

8.4 

0.61 

14 

991.9 

10  53   4.68 

9  26:^8.3 

1.0 

9.1 

0.66 

30 

6  18.8 

10  51  32.52 

9  28  39.0 

1.0 

8.4 

0.61 

15 
16 

9  17.1 
913.0 

10  52  54.41 
10  52  44.47 

9  27  33.9 
+9  2897.2 

1.0 
1.0 

9.1 
9.1 

0.66 
0.66 

31 

6  15.0 
19  16.0 

10  51  39.46 
M  59  11.42 

9  27  46.4 
+2  23   5.6 

1.0 
0.9 

8.4 
8.1 

0.61 
0.58 

Dec.   1 

17 

9   8.9 

10  52.34.86 

999  18.3 

1.0 

9.0 

0.66 

2 

19  11.3 

1159  26.01 

2  2147.1 

0.9 

8.1 

0.68 

18 

9   4.8 

10  5?  25.59 

9  30   7.2 

1.0 

9.0 

0.65 

3 

19   7.6 

1 1  59  40.26 

2  20  30.9 

0.9 

8.1 

0.58 

19 

9  0.8 

10  5216.66 

9  30  53.9 

1.0 

9.0 

0.65 

4 

19   3.9 

II  59  54.18 

2  19  17.0 

0.9 

8.1 

0.58 

90 

856.7 

10  52  8.08 

9  31  '38.1 

1.0 

9.0 

0.65 

5 

19   0.2 

12   0    7.77 

2  18   5.4 

0.9 

8.1 

0.58 

91 

859.6 

10  5159.85 

+9  32  20.0 

1.0 

9.0 

0.65 

6 

18  56.5 

12   0  21.02 

+2  16  56.1 

0.9 

8.1 

0.58 

99 

848.5 

105151.98 

9  32  59.7 

1.0 

9.0 

0.65 

7 

1852.7 

12   0  33.92 

2  15  49.2 

0.9 

8.9 

0.58 

93 

8  44.5 

10  5144.46 

9  33  37.1 

1.0 

9.0 

0.65 

8 

18  40.0 

12   0  46.47 

2  14  44.6 

0.9 

8.9 

0.58 

94 

8  40.5 

10  5137.29 

9  34  12.1 

1.0 

9.0 

0.65 

9 

18  45.3 

12   0  58.68 

2  13  42.4 

0.9 

8.9 

0.58 

95 

8  36.4 

10  5130.48 

9  34  44.8 

1.0 

8.9 

0.65 

10 

1841.5 

12    1  10.55 

2  12  42.5 

0.9 

8.9 

0.58 

96 

8  39.4 

10  5124.04 

+9  35  15.0 

1.0 

8.9 

0.65 

11 

18  37.B 

12    122.06 

+2  1 1  45.0 

0.9 

8.2 

0.58 

97 

8  98.3 

10  51  17.97 

9  :J5  43.0 

1.0 

8.9 

0.G4 

12 

18  34.1 

12    1  33.21 

2  10  60.0 

0.9 

8.9 

0.58 

98 

894.3 

1051  12.26 

9  36   8.6 

1.0 

8.9 

0.64 

13 

18  30.3 

12    1  44.01 

2   9  57.4 

0.9 

8.9 

0.59 

99 

820.3 

10  51    6.93 

9  36  31.8 

1.0 

6.9 

0.64 

14 

18  26.5 

12    1  54.44 

2   9   7.2 

0.9 

8.9 

0.59 

30 

8  16.3 

10  51     1.97 

9  36  52.6 

1.0 

8.9 

0.64 

15 

1822.8 

12   2   4.52 

2   8  19.4 

0.9 

8.3 

0.59 

May  1 

819.3 

10  50  57.39 

+9  37  11.0 

1.0 

8.9 

0.64 

i<; 

18  19.0 

12   2  14.23 

+2   7  34.2 

0.9 

8.3 

0.59 

9 

8  8.3 

10  50  53.18 

9  37  27.0 

1.0 

8.8 

0.64 

17 

18  15.2 

12   2  23.57 

2   6  51.4 

0.9 

8.3 

0.59 

3 

8  4.3 

10  50  49.35 

9  37  40.6 

1.0 

8.8 

0.64 

18 

1811.5 

12   2  32.53 

2  6  11.0 

0.9 

8.3 

0.59 

4 

8  0.3 

10  50  45.91 

9  37  51.8 

1.0 

8.8 

0.64 

19 

18   7.7 

12   241.13 

9   5  33.2 

0.9 

8.3 

0.59 

5 

7  56.3 

10  50  42.87 

9:^  0.6 

1.0 

8.8 

0.63 

90 

18   3.9 

12   2  49.35 

2   4  57.9 

0.9 

8.3 

0.59 

6 

7  59.3 

10  50  40.20 

+9  38   6.9 

1.0 

8.8 

0.63 

91 

18   0.1 

12   2  57.19 

+2   4  25.1 

0.9 

8.3 

0.59 

7 

7  48.4 

10  50  37.92 

9  38  10.8 

1.0 

8.8 

0.63 

92 

17  56.3 

12   3   4.65 

2   3  55.0 

0.9 

8.3 

0.59 

8 

7  44.4 

10  50  36.02 

9  38  12.3 

1.0 

8.7 

0.63 

23 

17  52.4 

12   3  11.73 

2   3  27.3 

0.9 

8.4 

0.60 1 

9 

7  40.4 

10  50  34.52 

9  3811.3 

1.0 

8.7 

0.63 

24 

17  48.6 

12   3  18.41 

2   3   9.2 

0.9 

8.4 

0.60 

10 

7  36.5 

I0  50  33.4J 

9  38   7.9 

1.0 

8.7 

0.63 

25 

17  44.8 

12   3  24.71 

2   2  39.7 

1.0 

8.4 

0.60 

11 

7  32.6 

10  50  32.69 

+9  38   2.0 

1.0 

8.7 

0.63 

26 

1741.0 

12   3  30.62 

+2   2  19.7 

1.0 

8.4 

0.60 

19 

7  98.6 

10  50.32.36 

9  37  53.8 

1.0 

8.7 

0.6:} 

27 

17  37.1 

12   3  36.14 

2   2   2.3 

1.0 

8.4 

0.60 

13 

7  94.7 

10  50  32.42 

9  37  43.1 

1.0 

8.7 

0.63 

28 

17  33.3 

12    3  41.27 

2    1  47.6 

1.0 

8.4 

0.60 

14 

7  20.8 

10  50  32.87 

9  37  29.9 

1.0 

8.6 

0.U2 

29 

1729.4 

12   3  46.00 

2    135.5 

1.0 

8.4 

0.60 

15 

7  16.8 

10  50  33.72 

9H7I4.4 

1.0 

8.6 

0.62 

30 

17  25.6 

12    3  50.33 

2    195.9 

1.0 

8.4 

0.60 

16 

7  12.9 

10  50  34.96 

+9  36  56.4 

1.0 

8.6 

0.62 

31 

17  21.7'  12   3  54.26 

+2    1  19.0 

1.0 

8.5 

0.60 

17 

7   9.0 

10  50  36.58   +9  36  36.1 

1.0 

8.6 

0.62 

32  17  17.8  12    3.57.781  +2    1  14.7 

1.0 

8.5I 

0.60 
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FOR  TRANSIT  AT  WASHINGTON. 

Date. 

Mean 

Time 

of 

Transit 

R.Asoeiision 
at 

Transit. 

Apparent 

OeoUnation 

at 

Transit. 

Hor. 
Par. 

Semi- 
diam. 

8.T.of 
Sem. 
Pass. 
Mar. 

Date. 

Mean 

Time 

of 

Trausii. 

R^^ii^in 

at 
Transit. 

D^e5Rr.rn 

at 

Transit. 

Hor. 
Par. 

Bemi- 
diam. 

8.T.0I 
Sem. 
Pass. 

Mer. 

Jan.l5 

h    m 
18  14.7 

h    D1      s 
13  57   8.65 

-M23  54!o 

0.5 

//  1   • 
1.8*0.12 

Mar.  1 

h    m 
15  17.3 

h  m     s 
135641.24 

O       /       // 

-112021.8 

It 
0.5 

l!9 

s 
0.13 

16 

1810.8 

13  57  12.65 

1124  14.3 

0.5 

1.8j0.12 

2 

15  13.3 

13  56  36.06 

II  19  52..') 

0.5 

1.9 

0.13 

17 

18  7.0 

13  57  16.43 

1 1  24  33.4 

0.5 

l.8]0.12 

3 

15   9.3 

13  56  30.71 

11  19  22.3 

0.5 

1.9 

0.13 

18 

16  3.1 

13  57  20.01 

II  24  51.3 

0.5 

1.8,0.12 

4 

15    5.3 

135625.19 

II  1851.1 

0.5 

1.9 

0.13 

19 

17  59.2 

13  57  23.38 

1125   8.1 

0.5 

1.8 

0.12 

5 

15    1.2 

13  56  19.50 

II  18  19.0 

0.5 

1.9 

0.13 

20 

17  65.3 

1357  26.54 

-112523.8 

0.5 

1.8 

0.12 

6 

14  67.2|  1366  13.64 

-11  17  46.0 

0.5 

1.9 

0.13 

31 

1761.6 

135729.48 

1 1  25  38.4 

0.5 

1.8 

0.12 

7 

14  53.2 

13  56  7.61 

11  17  12.1 

0.6 

1.9 

0.13 

23 

1747.6 

1357  32.22 

112561.8 

0.5 

1.8 

0.12 

8 

14  49.1 

13  66    1.43 

11  1637.4 

0.5 

1.9 

0.13 

23 

1743.7 

13  57  34.76 

1126  4.0 

0.5 

1.8 

0.12 

9 

14  46.1 

13  6666.08 

11  16    1.8 

0.5 

1.9 

0.13 

24 

1739.8 

13  57  37.06 

113615.1 

0.5 

1.8 

0.12 

10 

14  41.0 

13  65  48.68 

11  1626.3 

0.5 

1.9 

0.13 

26 

17  35.9 

13  57  39.17 

-112625.0 

0.5 

1.8 

0.12 

11 

14  37.0 

135641.93 

-11  14  48.1 

0.5 

1.9 

0.13 

26 

17  32.0 

135741.06 

1126  33.8 

0.5 

1.8 

0.12 

12 

14  33.0 

1365  35.13 

11  14  10.1 

0.5 

1.9 

0.13 

27 

1728.1 

1357  42.74 

112641.4 

0.5 

1.8  0.12 

13 

14  28.9 

13  65  28.18 

11  1331.2 

0.6 

1.9 

0.13 

28 

1724.2 

1357  44.20 

1126  47.9 

0.5 

1.8  0.12 

14 

14  24.9 

135521.06 

11  1261.6 

0.5 

1.9 

0.13 

29 

17  20.3 

13  57  46.46 

1126  53.2 

0.6 

1.8 

0.12 

16 

14  20.8 

13  55  13.85 

11  1211.3 

0.5 

1.9 

0.13 

SO 

17  16.3 

1357  46.49 

-1126  57.3 

0.5 

1.8 

0.12 

16 

14  16.8 

13  55  6.49 

-11  1130.2 

0.5 

1.9 

0.13 

31 

17  12.4 

135747.32 

1127   0.3 

0.5 

1.8 

0.12 

17 

14  12.7 

13  54  58.99 

11  10  48.4 

0.5 

1.9 

0.13 

Feb.  1 

17  8.5 

13  5747.93 

1127   2.2 

0.5 

1.8  0.12 

18 

14   8.6 

1354  51.36 

11  10   5.9 

0.5 

1.9 

0.13 

2 

17   4.6 

13  5748.33 

1127   2.9 

0.5 

1.8  0.12 

19 

14   4.6 

13  54  43.61 

II    922.7 

0.5 

1.9 

0.13 

3 

17  0.7 

136748.51 

1127  2.4 

0.5 

1.8  0.13 

20 

14   0.5 

13  54  35.74 

11    838.9 

0.5 

1.9 

0.13 

4 

16  56.7 

13  57  48.49 

-1127   0.8 

0.5 

1.8  0.13 

21 

1356.5 

13  54  27.74 

-11    7  54.6 

0.5 

1.9 

0.13 

6 

1652.8 

1357  48.25 

1126  58.0 

0.5 

1.8  0.13 

22 

13  52.4 

13  54  19.63 

11    7   9.4 

0.5 

1.9 

0.13 

0 

1648.9 

13  5747.79 

112654.1 

0.5 

1.8  0.13 

23 

13  48.3 

13  54  11.42 

11    623.8 

0.5 

1.9 

0.13 

7 

16  44.9 

13  57  47.12 

1 1  26  49.0 

0.5 

1.8  0.13 

24 

13  44.2 

13  64    3.09 

11    637.6 

0.5 

1.9 

0.13 

8 

1641.0 

13  57  46.25 

1 1  26  42.8 

0.5 

1.8 

0.13 

26 

13  40.2 

13  53  54.66 

11    4  50.8 

0.5 

1.9 

0.13 

9 

16  37.0 

1357  45.16 

-1 1  26  35.5 

0.5 

1.8 

0.13 

26 

1336.1 

1353  46.13 

-11    4    3.4 

0.5 

1.9 

0.13 

to 

16  33.1 

13  57  43.86 

1126  27.0 

0.5 

1.9 

0.13 

27 

13  32.0 

13  53  37.51 

11    3  15.6 

0.6 

1.9 

0.13 

11 

1629.1 

13  5742.35 

1126  17.4 

0.5 

1.9 

0.13 

28 

1328.0 

13  53  28.79 

11    2  27.3 

0.5 

1.9 

0.13 

12 

1625.1 

1357  40.64 

1126   6.7 

0.5 

1.9  0.13i 

29 

13  23.9 

13  53  19.98 

11    1  38.5 

0.5 

1.9 

0.13 

13 

1621.2 

13  57  38.72 

1125  54.9 

0.5 

1.9 

0.13 

30 

13  19.8 

13  53  11.08 

11    0  49.2 

0.5 

1.9 

0.13 

14 

16  17.2 

13  57  36.60 

-1125  42.0 

0.5 

1.9 

0.13 

31 

13  15.7 

13  53   2.10 

-10  59  59.5 

0.5 

1.9 

0.13 

16 

16  13.2 

13  57  34.27 

1125  27.9 

0.5 

1.9 

0.13 

Apr.  1 

13  11.6 

13  52  53.05 

10  59   9.3 

0.5 

1.9 

0.13 

16 

16  9.3 

13  57  31.74 

112512.8 

0.5 

1.9 

0.13 

3 

13   7.6 

13  52  43.92 

10  58  18.8 

0.5 

1.9 

0.13 

17 

16  6.3 

13  5729.01 

1124  56.6 

0.5 

1.9 

0.13 

3 

13  3.6 

13  5234.71 

10  57  27.9 

0.5 

1.9 

0.13 

18 

16    1.3 

13  57  26.08 

1 1  24  39.4 

0.5 

1.9 

0.13 

4 

1269.4 

136225.44 

10  56  36.6 

0.5 

1.9 

0.13 

19 

1557.3 

13  57  22.95 

-1124  21.1 

0.5 

1.9 

0.13 

6 

1266.3 

1352  16.12 

-10  55  45.0 

0.5 

1.9 

0.13 

20 

1553.3 

13  57  19.63 

1124    1.7 

0.6 

19 

0.13 

6 

1261.2 

13  52  6.73 

10  54  53.1 

0.5 

1.9 

0.13 

21 

1549.3 

13  57  16.11 

1123  41.3 

0.5 

1.9 

0.13 

7 

1247.1 

13  5157.28 

1054    0.9 

0.5 

1.9 

0.13 

22 

1545.3 

13  57  12.41 

112319.8 

0.6 

1.9 

0.13 

8 

1243.0 

13  5147.79 

10  53   8.4 

0.5 

1.9 

0.13 

23 

1541.3 

13  57  8.51 

1122  57.4 

0.5 

1.9 

0.13 

9 

12  38.9 

13  5138.26 

105215.7 

0.5 

1.9 

0.13 

24 

16  37.3 

1357  4.43 

-1122  34.0 

0.6 

1.9 

0.13 

10 

1234.8 

135128.68 

-10  5122.8 

0.6 

1.9 

0.13 

25 

15  33.3 

1357   0.16 

1122   9.5 

0.5 

1.9 

0.13 

11 

12  30.8 

13  51  19.07 

10  50  29.7 

0.5 

1.9 

0.13 

26 

15  29.3 

13  66  55.70 

112144.0 

0.5 

1.9 

0.13 

12 

12  26.7 

13  51    9.43 

10  49  36.5 

0.5 

1.9 

0.13 

27 

1525.3 

135651.06 

1121  17.6 

0.5 

1.9 

0.13 

13 

1222.6 

13  50  59.76 

10  4843.1 

0.5 

1.9 

0.13 

26 

1521.3 

13  5646.24 

1120  50.2 

0.6 

1.9 

0.13 

14 

12  18.5 

13  5050.06 

10  47  49.6 

0,5 

1.9 

0.13 

liar.  1 

15  17.3 

13  5641.24 

-112021.8 

0.5 

1.9 

0.13 

16 

12  14.4 

13  50  40.35 

-10  46  56.0 

0.5 

1.9 

0.13 

2 

1513.3 

135636.06 

-11  1952.5 

0.5 

1.9 

0.13 

16 

12  10.3 

13  50  30.62 

-10  46   2.3 

0.6 

1.9 

0.13 
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FOR  TRANSIT  AT  WASHINGTON. 

Date. 

Mean 

Time 

of 

Transit. 

Apparent 

R.Aioensiou 

at 

Transit. 

Apparent 

Deounation 

at 

Transit. 

Hor. 
Par. 

Semi- 
diam. 

S.T.of 
Sem. 
Pass. 
Mer. 

Date. 

Hean 

Time 

of 

Transit 

Apparent 

R.ABoen8ioi; 

at 

Transit. 

Deo£^ion 

at 

Transit. 

Hor. 
Par. 

Semi- 
diam. 

S.Tu>f 
Bern. 
Pass. 

Mer. 

Apr.  16 

h    in 
12  10.3 

h   m    s 
13  50  30.62 

O       1       II 

-10  46  2.3 

0.5 

II 
1.9 

o!l3 

Jane  1 

h    m 
9   2.9 

h   m     s 
1343  56.07 

0    1     II 
-10  10   4.3 

M 

0.5 

II 
1.9 

s 
0.13 

17 

12   6.2 

13  5020.89 

10  45   8.6 

0.5 

1.9 

0.13 

2 

8  58.8 

13  43  49.99 

10 

9  3r.7 

0.5 

1.9 

0.13 

18 

12   2.1 

13  50  11.15 

10  44  14.9 

0.5 

1.9 

0.13 

3 

8  54.8 

13  43  44.06 

10 

0   0.0 

0.5 

1.9 

0.13 

19 

1158.0 

1350    1.40 

104321.2 

0.5 

1.9 

0.13 

4 

850.8 

13  43  38.29 

10 

8  29.3 

0.5 

1.9 

0.13 

20 

1153.9 

134951.66 

10  42  27.5 

0.5 

1.9 

0.13 

5 

8  46.8 

13  43  32.67 

10 

7  39.5 

0.5 

1.9 

0.13 

21 

1 1  49.8 

13  49  41.93 

-10  4133.9 

0.5 

1.9 

0.13 

6 

842.7 

13  4327.22 

-10 

7  30.6 

0.5 

1.9 

0.13 

22 

1 1  45.7 

13  4932.21 

10  40  40.3 

0.5 

1.9 

0.13 

7 

838.7 

13  4321.94 

10 

7   2.6 

0.5 

1.9 

0.13 

23 

1141.6 

13  4922.50 

10  3946.8 

0.5 

1.9 

0.13 

8 

834.7 

1343  16.82 

10 

6  35.6 

0.5 

1.9 

0.13 

24 

1 1  37.5 

13  49  12.80 

103853.4 

0.5 

1.^ 

0.13 

9 

830.7 

13  4311.88 

10 

6  9.5 

0.5 

1.9 

0.13 

25 

1 1  33.4 

13  49   3.13 

10  38   0.2 

0.5 

1.9 

0.13 

10 

826.7 

13  43  7.09 

10 

544.4 

0.6 

1.9 

0.13 

26 

1129.4 

134853.49 

-10  37.7.1 

0.5 

1.9 

0.13 

11 

822.7 

13  43   2.48 

-10 

520.4 

0.5 

1.9 

0.13 

27 

1 1  25.3 

13  4843.87 

103614.2 

0.5 

1.9 

0.13 

12 

8  18.7 

13  42  58.05 

10 

4  57.3 

0.5 

1.9 

0.13 

28 

1121.2 

134834.29 

10  3521.5 

0.5 

1.9 

0.13 

13 

814.7 

13  42  53.79 

10 

4  35.2 

0.5 

1.9 

0.13 

29 

11  17.1 

13  4824.75 

10  34  29.0 

0.5 

1.9 

0.13 

14 

810.7 

13  42  49.71 

10 

4  14.3 

0.6 

1.9 

0.13 

30 

11  13.0 

13  4815.25 

1033  36.8 

0.5 

1.9 

0.13 

15 

8  6.7 

134245.80 

10 

3  54.2 

0.5 

1.9 

0.13 

May  1 

11    8.9 

13  48  5.79 

-10  32  44.9 

0.5 

1.9 

0.13 

16 

8  2.7 

134242.08 

-10 

3  35.2 

0.5 

1.9 

0.13 

2 

11    4.8 

13  4756.39 

10  3153.2 

0.5 

1.9 

0.13 

17 

758.7 

13  42  38.54 

10 

317.3 

0.5 

1.9 

0.13 

3 

11    0.7 

134747.04 

1031    1.8 

0.5 

1.9 

0.13 

18 

7  54.7 

13  4235.18 

10 

3   0.4 

0.6 

1.9 

0.13 

4 

10  56.6 

13  47  37.75 

10  30  10.8 

0.5 

1.9 

0.13 

19 

7  50.7 

13  42  32.00 

10 

244.6 

0.5 

1.9 

0.13 

5 

1052.6 

13  4728.52 

1029  20.1 

0.5 

1.9 

0.13 

20 

7  46.7 

13  4229.01 

10 

229.8 

0.5 

1.9 

0.13 

6 

10  48.5 

1347  19.35 

-102829.8 

0.5 

1.9 

0.13 

21 

7  42.7 

13  4226.21 

-10 

216.1 

0.5 

1.9 

0.13 

7 

10  44.4 

1347  10.26 

1027  40.0 

0.5 

1.9 

0.13 

22 

7  38.8 

13  4223.59 

10 

2  3.5 

0.5 

1.9 

0.13 

8 

10  40.3 

13  47    1.23 

10  2650.5 

0.5 

1.9 

0.13 

23 

7  34.8 

134221.16 

10 

151.9 

0.5 

1.9 

0.13 

9 

10  36.2 

13  4652.29 

1026    1.5 

0.5 

1.9 

0.13 

24 

7  30.8 

134218.92 

10 

.1  41.4 

0.5 

1.9 

0.13 

10 

10  32.2 

13  46  43.43 

1025  13.0 

0.5 

1.9 

0.13 

25 

7  26.8 

13  4216.86 

10 

131.9 

0.5 

1.9 

0.13 

11 

10  28.1 

13  46  34.66 

-1024  25.0 

0.5 

1.9 

0.13 

26 

7  22.9 

13  4215.00 

-10 

123.6 

0.5 

1.9 

0.13 

12 

10  24.0 

134625.97 

1023  37.5 

0.5 

1.9 

0.13 

27 

7  18.9 

13  42  13.33 

10 

1  16.4 

0.5 

1.9 

0.13 

13 

10  19.9 

134617.38 

10  2250.5 

0.5 

1.9 

0.13 

28 

7  15.0 

13  42  11.85 

10 

1  10.3 

0.5 

1.9 

0.13 

14 

10  15.9 

13  46   8.89 

1022  4.1 

0.5 

1.9 

0.13 

29 

7  11.0 

1342  10.56 

10 

1    6.3 

0.5 

1.9 

0.13 

15 

10  11.8 

13  46  0.50 

1021  18.3 

0.5 

1.9 

0.13 

30 

7   7.1 

1342   9.47 

10 

1    1.4 

0.5 

1.8 

0.13 

16 

10   7.7 

1345  52.21 

-1020  33.0 

0.5 

1.9 

0.13 

July  1 

7   3.1 

13  42  8.57 

-10 

058.6 

0.5 

1.8 

0.13 

17 

10   3.6 

13  45  44.02 

1019  48.4 

0.5 

1.9 

0.13 

2 

659.2 

1342   7.87 

10 

0  56.9 

0.6 

1.8 

0.12 

18 

959.6 

13  4535.95 

1019   4.4 

0.5 

1.9 

0.13 

3 

6  55.2 

13  42  7.37 

10 

0  56.3 

0.5 

1.8 

0.12 

19 

9  55.5 

13  4527.99 

10  1821.1 

0.6 

1.9 

0.13 

4 

651.3 

1342   7.07 

10 

0  56.9 

0.5 

1.8 

0.12 

20 

9  51.5 

134520.14 

10  17  38.4 

0.5 

1.9 

0.13 

5 

6  47.4 

13  42   6.97 

10 

0  58.6 

0.5 

1.8 

0.12 

21 

9  47.4 

13  45  12.42 

-10  16  56.4 

0.5 

1.9 

0.13 

6 

6  43.4 

13  42  7.06 

-10 

1    1.5 

0.5 

1.8 

0.12 

22 

9  43.3 

13  45  4.82 

10  16  15.2 

0.5 

1.9 

0.13 

7 

639.5 

13  42  7.35 

10 

I    5.5 

0.5 

1.8 

0.12 

23 

9  39.3 

1344  57.34 

10  15  34.6 

0.5 

1.9 

0.13 

8 

6  35.6 

13  42  7.84 

10 

1  10.6 

0.5 

1.8 

0.12 

24 

935.2 

1344  49.98 

10  14  54.8 

0.5 

1.9 

0.13 

9 

631.7 

13  42   8.63 

10 

116.9 

0.5 

1.8 

0.12 

25 

931.2 

13  44  42.76 

10  14  15.7 

0,5 

1.9 

0.13 

10 

627.7 

13  42  9.42 

10 

124.3 

0.5 

1.8 

0.12 

26 

927.1 

13  44  35.67 

-10  13  37.4 

0.5 

1.9 

0.13 

11 

623.8 

13  42  10.50 

-10 

132.8 

0.5 

1.8 

0.12 

27 

923.1 

13  44  28.72 

1012  59.8 

0.5 

1.9 

0.13 

12 

6  19.0 

13  42  11.79 

10 

142.5 

0.5 

1.8 

0.12 

28 

9  19.0 

134421.90 

101223.0 

0.5 

1.9 

0.13 

13 

6  16.0 

13  4213.27 

10 

153.3 

0.5 

1.8 

0.12 

39 

9  15.0 

13  44  15.22 

10  1147.1 

0.5 

1.9 

0.13 

14 

612.1 

13  42  14.96 

10 

2  5.2 

0.5 

1.8 

0.12 

30 

9  11.0 

13  44   8.69 

10  11  12.0 

0.5 

1.9 

0.13 

15 

6  8.2 

13  42  16.84 

10 

218.2 

0.5 

1.8 

0.12 

31 

9   6.9 

13  44   2.31 

-10  10  37.7 

0.5 

1.9 

0.13 

16 

6   4.3 

134218.91 

-10 

232.4 

0.5 

1.8 

0.12 

Jane  l!   9  2.9' 1 3  43  56.07 

-1010   4.3 

0.5 

L9 

0.13 

17 

6   O.41 13 4221.18 

-10 

247.6 

0.5 

1.8 

0.12 

NEPTUNE,  1891. 


407 


FOR  TRANSIT  AT  WASHINGTON. 

Date. 

Jau.   1 

Mean 
Time 

of 
Transit. 

Apparent 

K.  AaoenaioD 

at 

Transit. 

4  II  19.24 

Apparent 

DecliDation 

at 

Transit. 

Hoi. 
Par. 

Seiiii- 
Uiaiu. 

L3 

S.T.of 
Sera, 
^ase. 
Mei. 

B 

0.09 

Date. 

Feb.  15 

Mean 

Tiuio 

of 

Trauait. 

6  26.6 

Apparent 

at 
Transit. 

Apparent 

at 
Transit. 

+192222.'8 

Hor. 
Par. 

II 
0.3 

Semi, 
diam. 

II 
1.3 

S.T.of 
Sem. 
Pass. 
Mer. 

8 

0.09 

h    ni 
925.5 

+  1925  l5!o 

0.'3 

4    9  17.94 

2 

9  21.5 

4  11  13.93 

19  25    3.H 

0.3 

1.3 

0.09 

16 

6  22.7 

4   9  18.36 

192227.6 

0.3 

1.3 

0.09 

3 

9  17.5 

4  11    8.72 

19  24.52.5 

0.3 

1.3 

0.09 

17 

6  18.7 

4   9  18.92 

19  22  32.8 

0.3 

1.3 

0.09 

4 

9  13.5 

4  11    3.60 

1924  41.7 

0.3 

1.3 

0.09 

18 

014.8 

4   9  19.63 

19  22  38.4 

0.3 

1.3 

0.09 

5 

9   9.5 

4  10  58.59 

19  24  31.2 

0.3 

1.3 

0.09 

19 

6  10.9 

4   920.48 

19  2244.4 

0.3 

1.3 

0.09 

6 

9   5.4 

4  10  53.67 

+19  24  21.0 

0.3 

1.3 

0.09 

20 

6   7.0 

4   921.48 

+192250.8 

0.3 

1.3 

0.09 

7 

9    1.4 

4  1048.86 

1924  11.1 

0.3 

1.3 

0.09 

21 

6   3.1 

4   922.61 

19  2257.6 

0.3 

1.3 

0.09 

8 

857.4 

4  1044.14 

1924    1.4 

0.3 

1.3 

0.09 

22 

5  59.2 

4   923.89 

1923  4.7 

0.3 

1.3 

0.09 

9 

853.4 

4  10  39.53 

1923  52.1 

0.3 

1.3 

0.09 

23 

5  55.3 

4   925.31 

192312.2 

0.3 

1.3 

0.09 

10 

849.4 

4  10  35.04 

192343.2 

0.3 

1.3 

0.09 

24 

551.4 

4   926.87 

1923  20.1 

0.3 

1.3 

0.09 

11 

8  45.4 

410  30.66 

+1923  34.5 

0.3 

1.3 

0.09 

25 

6  47.5 

4   928.57 

+192328.3 

0.3 

1.3 

0.09 

12 

841.4 

4  1026.40 

192326.2 

0.3 

1.3 

0.09 

96 

543.5 

4   930.42 

192336.9 

0.3 

1.3 

0.09 

13 

8  37.4 

4  1022.26 

1923  18.3 

0.3 

1.3 

0.09 

27 

5  39.6 

4    9  32.41 

1923  45.9 

0.3 

1.3 

0.09 

14 

8.33.4 

4  10  18.23 

1923  10.7 

0.3 

1.3 

0.09 

28 

5  35.7 

4   9  34.53 

192355.2 

0.3 

1.3 

0.09 

15 
16 

829.4 
825.4 

4  10  14.31 
4  1010.51 

1923   3.4 
+192256.5 

0.3 
0.3 

1.3 
1.3 

0.09 
0.09 

29 

531.9 
17  45.1 

4    9  36.80 
4  30  22.91 

1924   4.9 
+20  14  38.4 

0.3 
0.3 

1.3 
1.3 

0.09 
0.09 

Sept.  1 

17 

821.4 

4  10   6.83 

1922  49.9 

0.3 

1.3 

0.09 

2 

1741.2 

4  3024.23 

20  14  38.2 

0.3 

1.3 

0.09 

18 

817.4 

4  10  3.28 

192243.7 

0.3 

1.3 

0.09 

3 

17  37.3 

4  3025.40 

20  14  37.8 

0.3 

1.3 

0.09 

19 

813.4 

4   959.85 

1922,37.9 

0.3 

1.3 

0.09 

4 

17  33.4 

4  30  26.44 

2014  37.0 

0.3 

1.3 

0.09 

20 

8  9.5 

4   956.55 

1922.32.4 

0.3 

1.3 

0.09 

5 

17  29.5 

4  3027.34 

2014  36.0 

0.3 

1.3 

0.09 

21 

8  5.5 

4   9  53.38 

+192227.3 

0.3 

1.3 

0.09 

6 

1725.6 

4  3028.10 

+20  14  34.7 

0.3 

1.3 

0.09 

22 

8    1.5 

4   9  50.33 

192222.6 

0.3 

1.3 

0.09 

7 

1721.7 

4  30  28.71 

20  14  33.0 

0.3 

1.3 

0.09 

23 

7  57.5 

4    9  47.41 

19  22  18.3 

0.3 

1.3 

0.09 

8 

17  17.7 

4  3029.19 

201431.1 

0.3 

1.3 

0.09 

24 

7  53.5 

4    9  44.62 

1922  14.3 

0.3 

1.3 

0.09 

9 

17  13.8 

4  30  29.52 

20  14  28.9 

0.3 

1.3 

0.09 

25 

7  49.6 

4   941.96 

192210.7 

0.3 

1.3 

0.09 

10 

17   9.9 

4  3029.71 

20  14  26.3 

0.3 

1.3 

0.09 

26 

7  45.6 

4    939.44 

+  1922   7.4 

0.3 

1.3 

0.09 

11 

17  6.0 

4  3029.77 

+2014  23.5 

0.3 

1.3 

0.09 

27 

741.6 

4   9  37.05 

19  22   4.5 

0.3 

1.3 

0.09 

12 

17  2.0 

4  3029.69 

20  14  20.3 

0.3 

1.3 

0.09 

28 

7  37.6 

4   9  34.79 

1922   2.0 

0.3 

1.3 

0.09 

13 

1658.1 

4  3029.47 

20  14  16.9 

0.3 

1.3 

0.09 

29 

7  33.7 

4   9  32.67 

192159.9 

0.3 

1.3 

0.09 

14 

16  54.2 

4  30  29.11 

20  14  13.2 

0.3 

1.3 

0.09 

30 

7  29.7 

4   9  30.68 

19  2158.1 

0.3 

1.3 

0.09 

15 

1650.2 

4  3028.60 

20  14    9.2 

0.3 

1.3 

0.09 

31 

7  25.7 

4    928.83 

+  192156.7 

0.3 

1.3 

0.09 

16 

1646.3 

4  3027.96 

+20  14   4.9 

0.3 

1.3 

0.09 

Feb.  1 

7  21.8 

4    927.11 

1921  55.7 

0.3 

1.3 

0.09 

17 

1642.3 

4  3027.19 

20  14   0.4 

0.3 

1.3 

0.09 

2 

7  17.8 

4    9  25.53 

19  2155.1 

0.3 

1.3 

0.09 

18 

1638.4 

4  3026.27 

20  13  55.5 

0.3 

1.3 

0.09 

3 

7  13.9 

4   924.09 

19  2154:8 

0.3 

1.3 

0.09 

19 

1634.4 

4  3025.22 

20  13  50.4 

0.3 

1.3 

0.09 

4 

7   9.9 

4   9  22.80 

192155.0 

0.3 

1.3 

0.09 

20 

1630.5 

4  30  24.03 

20  13  44.9 

0.3 

1.3 

0.09 

5 

7   6.0 

4    921.64 

+192155.6 

0.3 

1.3 

0.09 

21 

1626.5 

4  3092.70 

+20  13  39.2 

0.3 

1.3 

0.09 

6 

7   2.0 

4    9  20.63 

192156.6 

0.3 

1.3 

0.09 

22 

1622.6 

4  3021.23 

20  13  33.2 

0.3 

1.3 

0.09 

7 

6  58.1 

4   9  19.76 

1921.57.9 

0.3 

1.3 

0.09 

23 

1618.6 

4  3019.63 

20  13  26.9 

0.3 

1.3 

0.09 

8 

6  54.1 

4   919.03 

192159.7 

0.3 

1.3 

0.09 

24 

1614.6 

4  3017.89 

20  13  20.4 

0.3 

1.3 

0.09 

9 

6  50.2 

4    918.43 

1922    1.8 

0.3 

1.3 

0.09 

25 

16  10.7 

4  30  16.02 

20  13  1.3.6 

0.3 

1.3 

0.09 

10 

646.2 

4   917.99 

+  1922   4.3 

0.3 

1.3 

0.09 

26 

16  6.7 

4  30  14.02 

+20  13   6.5 

0.3 

1.3 

0.09 

11 

6  42.3 

4   9  17.70 

19  22   7.2 

0.3 

1.3 

0.09 

27 

16   2.7 

4  30  11.88 

2012  59.1 

0.3 

1.3 

0.09 

12 

6  38.4 

4    9  17.54 

1922  10.5 

0.3 

1.3 

0.09 

28 

15  58.8 

4  30   9.61 

201261.4 

0.3 

1.3 

0.09 

13 

6  34.4 

4    9  17.53 

192214.2 

0.3 

1.3 

0.09 

29 

1554.8 

4  30   7.20 

20  12  43.5 

0.3 

1.3 

0.09 

14 

6  30.5 

4    917.66 

192218.3 

0.3 

1.3 

0.09 

30 

1550.8 

4  30   4.65 

20  12  35.3 

0.3 

1.3 

0.09 

15 

626.6 

4    9  17.94 

+192222.8 

0.3 

1.3 

0.09 

Oct.   1 

1546.8 

4  30    1.98 

+20  1226.8 

0.3 

1.3 

0.09 

16 

6  22.7 

4   9  18.36+192227.6 

0.3 

1.3 

0.09 

2 

1542.9 

4  29  59.18 

+20  12  18.1 

0.3 

1.3 

0.09 
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FOR  TRANSIT  AT  WASHnrGTON. 

DaU. 

Mmuo 

Time 

of 

Tianait 

B.  iiwonrioD 
TnauiU 

Apparent 

DManaUoD 

•t 

Tnuiait. 

Hor. 
P»r. 

Semi- 
dUun. 

S.T.0I 
Sen. 
PmH. 

Mat. 

Date. 

lieu 

Xbne 

of 

TniMik 

B.lm!SoD 

at 

Tranali. 

TkSSSSim 

at 

Tnosit. 

H«r. 
Fte. 

diank 

PaM. 
Har. 

Oct.  1 

h    m 
1546.8 

h  m     ■ 
4  30    1.98 

O       /       tl 

-1-30  1336.8 

n 

0.3 

1* 
1.3 

0.09 

K0T.I6 

b  m 
1343.1 

h  m     • 
4  86   4.73 

0       $        M 

+30  383.9 

0.3 

1.3 

• 
0.09 

9 

1543.9 

4  2959.18 

30  13  18.1 

0.3 

1.3 

0.09 

17 

1338.0 

4  8557.83 

80  3  6^ 

0.3 

1.3 

0.09 

3 

15  38.9 

4  2956.36 

30  13  9.3 

0.3 

1.3 

0.09 

18 

1334.0 

4  8550.90 

20    150.7 

0.3 

1.3 

0.09 

4 

15  34.9 

4  3953.31 

30  13  0.0 

0.3 

1.3 

0.09 

19 

1339.9 

4  35  43.95 

20    134.6 

0.3 

1.3 

0.09 

5 

1530.9 

4  39  50.03 

30  1 1  50.6 

0.3 

1.3 

0.09 

30 

1385.9 

4  3536.98 

20    1  18.5 

0.3 

1.3 

0.09 

6 

1536.9 

4  39  46.73 

-1-30  1 1  40.9 

0.3 

1.3 

0.09 

81 

1331.8 

4  8589.97 

-1-30   1    8.4 

0.3 

1.3 

0.09 

7 

1533.9 

4  3943.30 

30  1130.9 

0.3 

1.3 

0.09 

88 

13 17.8 

4  3533.94 

80  0  46.3 

0.3 

1.3 

0.09 

8 

1519.0 

4  39  39.74 

30  1 1  30.7 

0.3 

1.3 

0.09 

93 

13  13.7 

4  8515.89 

30  030.1 

0.3 

1.3 

0.09 

9 

1515.0 

4  39  36.07 

3011  10.3 

0.3 

1.3 

0.09 

94 

13  9.7 

435  8.81 

30  013.9 

0.3 

1.3 

0.09 

10 

1511.0 

4  3933.38 

3010  59.7 

0.3 

1.3 

0.09 

85 

13  5.6 

435   1.71 

195957.7 

0.3 

1.3 

0.09 

11 

15  7.0 

4  3938.38 

•I-30  1048.9 

0.3 

1.3 

0.09 

86 

13   1.6 

4  84  54.60 

+195941.5 

0.3 

1.3 

0.09 

12 

15   3.0 

4  3934.36 

30  10  37.8 

0.3 

1.3 

0.09 

37 

1 1  67.5 

4  34  47.49 

195935.4 

0.3 

1.3 

0.09 

13 

14  50.0 

4  3930.33 

301026.5 

0.3 

1.3 

0.09 

38 

1153.5 

494  40.38 

1950  9.3 

0.3 

1.3 

0.09 

14 

14  55.0 

4  3915.98 

20  10  15.0 

0.3 

1.3 

0.09 

99 

1 1  49.4 

4  84  33.37 

19  5853.3 

0^ 

1.3 

0.09 

16 

I4  5J.0 

43911.61 

3010   3.2 

0.3 

1.3 

0.09 

30 

1 1  46.4 

4  34  36.15 

196837.3 

0.3 

1.3 

0.09 

16 

14  47.0 

4  39   7.13 

+20   951.3 

0.3 

1.3 

0.09 

Dec.  1 

1141.3 

484  19.03 

+195831.3 

0.3 

1.3 

0.09 

17 

14  43.9 

439  3.55 

30   9  39.1 

0.3 

1.3 

0.09 

9 

1137.3 

484  11.91 

19  58  6.3 

0.3 

1.3 

0.09 

18 

14  38.9 

4  3857.86 

30   926.8 

0.3 

1.3 

0.09 

3 

1133.3 

494   4.79 

19  57  49.5 

0.3 

1.3 

0.09 

19 

14  34.9 

4  3853.08 

20   914.3 

0.3 

1.3 

0.09 

4 

1139.3 

4  33  57.70 

1957  33.7 

0.3 

1.3 

0.09 

20 

14  30.9 

4  3848.19 

20   9    1.6 

0.3 

1.3 

0.09 

5 

1135.1 

4  3350.63 

19  5718.1 

0.3 

1.3 

0.09 

31 

14  36.9 

4  3843.30 

+20  848.7 

0.3 

1.3 

0.09 

6 

1131.1 

4  3343.58 

+1957  3.6 

0.3 

1.3 

0.09 

33 

14  33.9 

43838.11 

20  835.6 

0.3 

1.3 

0.09 

7 

1 1  17.0 

4  33  36.54 

19  56  47.0 

0.3 

1.3 

0.09 

33 

14  18.9 

4  3833.91 

20  833.3 

0.3 

1.3 

0.09 

8 

11  13.0 

4  3339.53 

195631.6 

0.3 

1.3 

0.09 

34 

14  14.8 

4  3827.61 

20  8  8.8 

0.3 

1.3 

0.09 

9 

11    8.9 

4  3333.54 

195616.3 

0.3 

1.3 

0.09 

35 

14  10.8 

4  3833.33 

20   7  55.2 

0.3 

1.3 

0.09 

10 

11    4.9 

4  3316.57 

1966    1.0 

0.3 

1.3 

0.09 

36 

14   6.8 

4  3816.76 

+20  7  41.4 

0.3 

1.3 

0.09 

II 

11    0.8 

4  33   8.63 

-1-195545.9 

0.3 

1.3 

0.09 

37 

14   3.8 

4  38  11.30 

30   737.5 

0.3 

1.3 

aj09 

12 

10  56.8 

4  33    1.74 

195530.9 

0.3 

1.3 

0.09 

38 

13  58.8 

4  38  5.55 

30  7  13.4 

0.3 

1.3 

0.09 

13 

1053.7 

4  3354.89 

195516.1 

0.3 

1.3 

0.09 

39 

1354.7 

4  37  59.82 

30  6  59.1 

0.3 

1.3 

0.09 

14 

10  48.7 

433  48.08 

1955   1.4 

0.3 

1.3 

0.09 

30 

J  3  50.7 

4  27  54.00 

30  6  44.7 

0.3 

1.3 

0.09 

15 

10  44.6 

49341.30 

19  54  46.9 

0.3 

1.3 

0.09 

31 

1346.7 

4  27  48.10 

+80  630.1 

0.3 

1.3 

0.09 

16 

1040.6 

48334.57 

+19  54  33.5 

0.3 

1.3 

0.09 

Not.  I 

13  43.6 

4  27  42.11 

30  6  15.4 

0.3 

1.3 

0.09 

17 

1036.6 

48337.89 

1954  18.3 

0.3 

1.3 

0.09 

3 

13  38.6 

4  27  36.05 

30  6  0.6 

0.3 

1.3 

0.09 

18 

1033.5 

48321.25 

19  54   4.3 

0.3 

1.3 

0.09 

3 

13  34.6 

4  27  29.93 

30   545.7 

0.3 

1.3 

0.09 

19 

1038.5 

4  8314.66 

19  5350.3 

0.8 

1.3 

0.09 

4 

13  30.5 

4  37  23.73 

30  530.6 

0.3 

1.3 

0.09 

80 

1034.4 

433  8.14 

1953  36.5 

0.3 

1.3 

0.09 

5 

1336.5 

4  37  17.47 

+30   615.4 

0.3 

1.3 

0.09 

31 

1030.4 

483   1.67 

+195333.0 

0.3 

1.3 

0.09 

6 

1333.5 

43711.14 

30   5  0.1 

0.3 

1.3 

0.09 

88 

10  16.4 

4  3155.37 

1953   9.6 

0.3 

1.3 

0.09 

7 

13  18.4 

4  37   4.74 

30   4  44.8 

0.3 

1.3 

0.09 

33 

10  18.3 

4  3148.94 

19  5356.4 

0.3 

1.3 

0.09 

8 

13  14.4 

4  3658.37 

30   4  39.3 

0.3 

1.3 

0.09 

34 

10  8.3 

4  81  43.67 

195843.4 

0.3 

1.3 

0.09 

9 

13  10.4 

4  36  51.74 

30   4  13.7 

0.3 

1.3 

0.09 

35 

10   4.3 

4  3136.46 

195330.7 

0.3 

1.3 

0.09 

10 

13   6.3 

4  36  45.17 

+30   3  58.1 

0.3 

1.3 

0.09 

36 

10   0.3 

4  3130.31 

+196818.1 

0.3 

1.3 

0.09 

11 

13  2.3 

4  36  38.55 

30  3  43.4 

0.3 

1.3 

0.09 

37 

9  56.2 

4  31  24.35 

19  58  5.7 

0.3 

1.3 

0.09 

13 

1358.3 

43631.88 

30   3  26.6 

0.3 

1.3 

0.09 

38 

952.2 

4  31  18.36 

19  5153.6 

0.3 

1.3 

0.09 

13 

1354.2 

4  3635.16 

30   3  10.8 

0.3 

1.3 

0.09 

39 

9  48.1 

4  31  13.36 

195141.7 

0.3 

1.3 

0.09 

14 

1350.2 

4  36  18.40 

80  354.9 

0.3 

1.3 

0.09 

30 

944.1 

491    6.54 

195130.0 

0.3 

1.3 

0.09 

15 

1246.1 

4  3611.59 

+30  3  39.0 

0.3 

1.3 

0.09 

31 

9  40.1 

4  21    0.81 

+195118.6 

0.3 

1.3 

0.09 

16  1243.1 

4  36  4.73 

+30  333.9 

0.3 

1.3 

0.09 

32!   936.1 

4  2055.16 

+1951    7.4 

0.3 

1.3 

0.09 

PART    III 


PHENOMENA 


BPH  91 — ^26 — 109 


410 


ECLIPSES,  1891. 


ECLIPSES    IN    1891. 


In  the  year  1891  there  will  be  four  eclipses,  two  of  the  sun  and  two  of  the  moon,  ami  a 
Transit  of  Mercury  over  the  Sun's  Disk. 

I. — ^  Total  Edipse  of  the  Moon,  1891,  May  OS,  invisible  at  Washington,  but  vi>ible  generally 
throughout  the  western  part  of  the  Pacific  Ocean,  Australia,  Asia,  Africa  and  Europe. 


Magnitude  of  the  eclipse  =  1.306,  (moon's  diameter  =  1). 
U. — ^  Annular  Eclipse  of  the  Sun,  18!H,  June  6,  inviBiblc  at  Washington. 

ELEMi:yrs  of  the  eclipse. 

d     b     m      8 
Greenwich  moan  lime  of  ^   in  right  nscension,  June    6    4  37  58.6 


Sun  and  moon's  R.  A. 

Sun's  declination 
Moon's  declination 
Sun's  equn.  hor.  pnmllax 
Moon's  equo.  hor.  parallax 


4  57  37.39 

22°  40'  47^4  N. 
23  37  57.8  N. 
8.4 
57  32.1 


Hourly  motions     10.31  and  143.97 

Hourly  motion  0  15.4  N. 

Hourly  motion  6  36.3  N. 

Sun's  true  seraidiameter  15  45.5 

Moon's  true  sem id ia meter  15  30.9 


CIRCUMSTANCES  OF  THE  ECLIPSE. 


Eclipse  begins 
Central  eclipse  begins 
Central  eclipse  at  noon 
Central  eclipse  ends 
Eclipse  ends 


June 


Greenwich 

MeaD  Time. 

d     h     m 

6    2    3.3 

6  3  52.6 

6  4  38.0 

6  4  38.5 

6  6  37^ 


Longitude  from 
Greenwich. 

132  32.0  W. 
170  19.5  E  . 
110  6.6  E. 
109  17.6  E . 
18    7.2  E . 


Latit«i<1e. 

25  %^^  N. 

57  34.5  N, 
69  50.2  N. 
67  19.3  N. 
45  48.7  N. 


ELEMENTS  OF  THE  ECLIPSE. 

d     h     ui       8 
time  of  g  in  right  ascension,    May  23    6  18  53.7 

Greenwich  mean 

Sun's  right  nscension 

h     m      s 
4    0  49.54 

s 
Hourly  motion                          10.06 

Moon's  right  ascension 

16    0  49.54 

Hourly  motion                       133.91 

Hun's  declination 

20  37  56^2   N. 

Hourly  motion                      0  28.5    N. 

Moon's  declination 

20  20  12.7  S. 

Hourly  motion                      9  24.1     S. 

Sun's  equa.  hor.  parallax 

8.5              Sun's 

true  semidiameter               15  47.5 

Moon's  equa.  hor.  parallax 

56  47.1              Moon 

8  true  semidiameter            15  27.7 

TIMES  OF  THE  PHASES. 

Moon  enters  penumbra 

d     h     m 
May    2:J    3  36.1 

\ 

Moon  entera  shadow 

23    4  41.3 

1 

Total  eclipse  begins 
Middle  of  the  ecUpse 

23    5  49.3 
23    6  29.2 

\     Greenwich  Mean  Time. 

Total  eclipse  ends 

23    7    9.1 

V 

Moon  leaves  shadow 

23    8  17.3 

1 

Moon  leaves  penumbra 

23    9  23.0 

/ 

CIRCUMSTAyCES  OF  THE  ECLIPSE. 

Contacts  of  Shadow 
with  moon's  limb. 

Angles  of  position 
from  north  point. 

The  moon  being  in  the  xenith  in  longitude 
ftom  Greenwich  and  in  latitude. 

Firet 

125°  to  E  . 

107\58E.                    20    5S. 

Last 

90  to  W. 

55  49  E,                   20  39  S. 

ECLIPSES,  1891. 
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m. — A  Total  Eclipse  of  the  Moon,  1891,  November  15,  visible  at  Washiugton,  and  generally 
visible  in  Asia,  Africa,  Enrope,  tbe  Atlantic  Ocean,  North  »nd  South  America,  and  the  eastern 
[Mirt  of  the  Pacific  Ocean. 

ELEMENTS  OF  THE  ECLIPSE. 


Greenwich  mean 

d     h    m      a 
time  of  f  in  right  ascension,  November    15  12    8  44.8 

Sun's  right  ascension 

15  23'54!99                      Hourly  motion                           10.29 

Moon's  right  ascension 

3  23  54.99                      Hourly  motion                         145.10 

Sun's  declination 

18  37'  4K1    S.                   Hourly  motion                       0  37'.9   S 

Moon's  declination 

18  21    5.5  N.                  Hourly  motion                     12  23.6  N 

Sun's  equn,  hor.  parallax                     8.7              Sun's  true  semidiameter                16  10.9 

Moon's  equa.  hor.  parallax            60    3.2              Moon's  iniv  semidiameter              16  21.1 

TIMES  OF  THE  PHASES. 

Moon  enters  penumbra 

d     h     xn       \ 
November    15    9  35.9     ) 

Moon  enters  shadow 

15. 10  35.0    / 

Total  eclipse  b 'gins 
Middle  of  the  eclipse 

15  11  37.0    (      ^           .  ^^       ^ 
15  12  188    /     Gr^nwich  Mean  Time. 

Total  eclipse  ends 

15  13    0.7    I 

Moon  leaves  shadow 

15  14    3.0     ) 

Moon  leaves  penumbra 

15  15    2.6     / 

CIRCUMSTANCES  OF  THE  ECLIPSE. 

CoDtaots  of  Shadow 
with  moon's  limb. 

Angles  of  position                            The  moon  bein^  in  the  zenith  in  longitude 
from  north  point .                                       from  Gmon  wich  and  in  latitude. 

First 

55  to  E  .                             16  34  E  .                    18*"   2  N. 

Last 

95  to  W.                            33  32  W.                    18  43  N. 

Magnitude 

)  of  the  eclipse  =  1.393,  (moon's  diameter  *=  1). 

IV.— .^  Pttrikd  Ed^  of  the  Sun,  1891,  November  30— December  1,  invisible  at  Washington. 

ELEMENTS  OF  THE  ECLIPSE. 

(1  h     m      8 

Greenwich  mean  time  of  ^  in  right  ascension,  1891,  December     1  0    7  46.9 

h     m      B  R  8 


Bun  and  moon's 

R.  A. 

16  29  22.94 

Hourly  motion^ 

10.80  and  134.25 

Sun's  declination 
Moon's  declination 
Sun's  equa.  hor.  parallax 
Moon's  equa.  hor.  parallax 

21  49  15.7  S. 
23     I  22.9  S. 
8.7 
55  56.9 

Hourly  motion 
Hourly  motion 
Sun's  true  semidiameter 
Moon's  true  semidiameter 

0'23l3  S. 
7  40.7  S. 

16  ia7 

15  14.0 

CIRCUMSTANCES  OF  THE  ECLIPSE. 

i:x)ngitudo  from 
Greenwich. 

Latitude. 

Eclipse  begins 
Greatest  eclipse 
Eclipse  ends 

November    30  21  44.3 

30  23  31.2 

December      1     1   17.8 

75  31.5  W. 
141     0.9  W. 
1 10    7.6  E  . 

35  45.0  S. 
64  6.5  S. 
59  14.0  S. 

Magnitude  of  greatest  eclipse  =  0.531,  (sun's  diameter  =1). 

The  regions  within  which  the  eclipses  of  the  sun  are  visible,  are  laid  down  on  the  accompany- 
ing charts,  from  which,  by  means  of  the  dotted  lines,  the  Greenwich  times  of  beginning  and 
ending,  within  fifteen  or  twenty  minutes,  may  also  be  found. 
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BESSELIAN  ELEMENTS  OF  THE  ANNTLAB  ECLIPSE 

OF 

THE  SUN,  1891,  JUNE  6. 

BedinsofPenwnbA 

Oeotre  of  Shadow  oo 

DfaMtkn  of  Asia  of  Shadow. 

and  Shadow  on 

Orcanrioli 
Ttme. 

Fundamental  Plane. 

X 

y 

LoKaiii4 

IjOgCMd 

fi 

I 

r 

h    m 
2    0 

-1.40416 

+0.70249 

+9.58588 

+9.96509 

dO  23.8 

1 
+0.54712  '  +0.00124 

10 

1.81529 

0.72116 

9.58589 

9.96509 

32  53.8 

0.54715 

0.00127 

20 

1.22642 

0.73982 

9.58591 

9.96509 

35  23.8 

0.54717 

0.00129 

80 

1.18755 

0.75847 

9.56592 

9.96508 

37  53.8 

0.54720 

0.00132 

40 

1.04868 

0.77711 

9.58593 

9.96508 

40  23.8 

0.54722 

0.00134 

&0 

0.95980 

0.79574 

9.58594 

9.96508 

42  53.8 

0.54725 

0.00137 

8    0 

-0.87092 

4-0.81435 

+9.58595 

+9.96508 

45  23.7 

+0.54727 

+0.00139 

10 

0.78204 

0.83295 

9.58597 

9.96507 

47  53.7 

0.54730 

0.00142 

20 

0.69316 

0.85154 

9.58598 

9.96507 

50  23.7 

0.54732 

0.00144 

80 

0.60427 

0.87012 

9.58599 

9.96507 

52  53.7 

0.54735 

0.00147 

40 

0.51538 

0.88870 

9.58600 

9.96507 

55  23.7 

0.54737 

0.00149 

50 

0.42649 

0.90727 

9.58601 

9.96507 

57  53.7 

0.54739 

0.00151 

4    0 

-0.33760 

+  0.92582 

+  9.58603 

+9.96506 

60  23.7 

+0.54741 

+0.00153 

10 

0.24871 

0.94436 

9.58604 

9.96506 

62  53.7 

0.54743 

0.00155 

20 

0.15982 

0.96289 

9.58605 

9.96506 

65  23.7 

0.54745 

0.00157 

80 

-0.07093 

0.98141 

9.58606 

9.96506 

67  53.7 

0.54747 

0.00159 

40 

+0.01797 

0.99992 

9.58607 

9.96506 

70  23.7 

0.54749 

0.00161 

50 

0.10687 

1.01842 

9.58609 

9.96505 

72  53.7 

0.54751 

0.00163 

5    0 

+0.19577 

+  1.03690 

+9.58610 

+  9.96505 

75  23.7 

+0.54752 

+0.00164 

10 

0.28466 

1.05538 

9.5861 1 

9.96505 

77  53.7 

0.54754 

0.00166 

20 

0.37356 

1.07385 

9.58612 

9.96505 

80  23.7 

0.54755 

0.00167 

30 

0.46246 

1.09231 

9.56613 

9.96504 

82  53.7 

0.54757 

0.00169 

40 

0.55135 

1.11075 

9.58615 

9.96504 

85  23.7 

0.54758 

0.00170 

50 

0.64025 

1.12918 

9.58616 

9.96504 

87  53.7 

0.54760 

0.00172 

6    0 

+0.72914 

+  1.14760 

+9.58617 

+9.96504 

90  23.6 

+0.54761 

+0.00173 

10 

0.81803 

1.16601 

9.58618 

9.96504 

92  53.6 

0.54763 

0.00175 

20 

0.90692 

1.18440 

9.58619 

9.96503 

95  23.6 

0.54764 

0.00176 

SO 

+0.99581 

+  1.20278 

+9.58621 

+9.96503 

97  53.6 

+0.54765 

+0.00177 

OiMBwlali 
Han 

^ 

Ax 

nr 

"*!*' 

^ 

A  A. 

IT 

Log  TMigenteof  AnglM  of  Cones- 

Tiina. 

IHi 

nute. 

IHInnte. 

IMIi 

rate. 

Penumbra. 

Shadow. 

h       m 

2      0 

+7 

.9487 

+7.2713 

+  1 

.1761 

+7.66336 

+7.66125 

8      0 

.9488 

7.2697 

.1761 

7.66336 

7.66124 

4      0 

.9488 

7.2682 

.1761 

7.66336 

7.66124 

6      0 

.9489 

7.2667 

.1761 

7.66335 

7.66124 

6      0 

*3 

.9488 

7.2652 

.1761 

7.66335 

7.66124 

7      0 

+7 

.9488 

+7.2635 

+  1 

.1761 

+7.66335 

+7.66124 

ANNULAR  ECLIP!5 


«o 

L  ongrit  ude       "^ 

%    ' 

f 

>^                             Av         '^ 

T            ^^,y^ 

tfv 

"^ 

/       lC\     ^A 

\ 

%^v 

\!Mi 

/               '        / 

\ 

\  J)\\ 

^Sv 

L                              /                                         ^^^  1         0^        ^^^-s,^^ 

/^  \/\x 

■          1 

ly'^^^-^-A^ 

<^r\^\^ 

•   > 

i/     i$fS/ 

^-^*^^ 

■■•   4 

/* 

y 

V 

V^^r^^**\^ 

W 



^^^            y 

/^ 

J" 

V           V 

A  ni 

^^pP~~^ 

<'  w 

\ 

L^_.4A^ 

^ 

-^f^J 

\v     JP— 

^ 
^r" 

'^^^^^^^^'^^^^^^y^ 

\  "is.-— -"ToT 

^      V 

'^  ^^^ynSrhry^q^ 

«* 

v 

(^ 

/\ 

'<^m 

\ 

^ 

Pi\    K 

/ 

/^s/^'x'^A^ 

y^ 

^\    / 

.y^           \   ^  ^        /       rV 

< 

yvS 

V# 

y^    ^ 

^\ 

/v              >^               rv     ^   x^ 

/ 

^^\J^       /x 

K 

\ 

\ 

s,/T  V 

/    >/^         //V'<v 

/ 

^/'^>^  /  ' 

h*^ 

\ 

/wA        J/ Xx 

/ 

/  "^r-iH 

\ 

\ 

>^v.\A       ^ 

%-:3^ 

^ 

^*                 /^i  A         / 

/^^s^        "T^y^r^yl* 

< 

f  J^'f^ 

< 

\ 

rf^--^' 

K        / 
/        / 

<pJ^TW     „**7 

yv 

>iC!^     7 

\ 

\ 

V                            / 

V          /H^ 

r^/^^ 

X               / 

^\      /           v/ 

V 

--.yr^    -t^-K 

<s^ 

^  Long-It  lido    ^ 

§    ^^>s^    g 

Not  Ci- 754c  /i<Mr/v  of  Ift^inni/t^  and  ca 


.IPSE  OF  JUNE   6V}  1891. 


?         ^Bastg               §               <?    o£         ^         '               A^    Giwnwie 

h    «,<> 

\a\s 

ik/y\/^ 

VI     i*  \  ^ 

A  << 

10 
30 

So 

0 

/\S  i\t>  e 

^]7SC;/^V^ 

P 

^ 
^ 

^  ^ 

i 

1 

1 

< 

r  >  / 

^ 

^PpVv 

■X: 

f  , 

^Sw^^ 

7\^\^J^< 

f^"^                S        of            g                       ^CVo«nwU-K.% 

■^. 

■?• 

^ 

a/id  ^^^^9  <y>or  <r.^;tt^jiairr/   //«   Grec/iitieAAfcan   T'irfff. 


PARTIAL  ECLIPSE  of  ^ 


— 

% 

%              •■&            ^s 

/ 

^     /\ 

)\  %^Kf  Ah 

/ 

*^^Y\    / 

\ 

\     X^  "T  l\  A>f\/ 

To 

^^ 

<^^^/^^ 

/vV 

"^  vs^^^^^^^^\ 

80 

01) 

^=c? 

r^ 

n 

1 

0 

i  , 

/ 

!^ 

J\r — ''^'^      \ 

WO 

"x        \  ''^ '  A- 

\     /-A^^^^?^^ 

\               \^--^''f^ 

I 

V.-^        VX      /\ 

• 

•-A^  \ 

\ 

<7v/x/ 

\yo 

\ 

V\. 

\ 

K/% 

y^S"          LungilLide              West 

oi 

'               ^     GreoTtwich.                ij 

Not  e»-  75*r  ^/oifra  of  btyi^niftf  and  efHk 


OF  TOV.  30T«-  DEC.  1?T    1891. 


'i        S 

o                S                 ^                    .? 

?^ 

.   ,A  1 

r  -  \ 

4 

^ 

Hll 

J^ 

\c 

ei"--!  ^/d      >/ 

^  \ 

•        «       /                    /                      /^S^                / 

1 

^    \  *u: 
\   \m 

8^ 

1 

1 

:i 

\ 

V       /        ^ 

^\   nkjin^T^iK^         V 

/        ^v^ 

^v  / 

\    HJCSlip^'K       jr\                  N.        / 

^./ 

/> 

21— WA^^^  \         \.  / 

AD 

7    ^ 

A6 

4 — ^ 

r/ 

/c    j 

0 

^    Long^itude           %     E&Bt           of. 

"%     Greenwich.    <fo 



^  gjnUnj  are  ejt^ressed   iJt  Q/te/iwich   A£m»  Ttme. 


ECLIPSES,  1891. 


413 


BE88ELIAN    ELEMENTS    OP 

THE  PARTIATi   ECLIPSE 

OF  THE  8DN,  1891,  NOVEMBER  30— DECEMBER  1. 

C<H>Tdiiute8  of 

Badioa  of  Pommtea 

Centre  of  Sliadow  on 

Direction  of  Axis  of  Sbudow. 

OB 

araanwioh 

FnndMnental  Plane. 

nmdamental  Plane. 

Mean 
Time. 

% 

y 

Loffsind 

Li 

»K0Osd 

9.96777 

/« 

I 

h     m 
21  40 

-1.25340 

-0.97072 

-9.56985 

+ 

327°  43.3 

+0.56395 

50 

1.16861 

0.99256 

9.56987 

9.96777 

330  13.3 

0.56394 

22    0 

-1.08382 

-1.01439 

-9.56989 

+9.96776 

332  43.3 

+0.56394 

10 

0.99902 

1.03620 

9.56991 

9.96776 

335  13.3 

0.56393 

20 

0.91422 

1.05800 

9.56993 

9.96776 

337  43.2 

0.56391 

30 

0.82942 

1.07979 

9.56995 

9.96775 

340  13.2 

0.56390 

40 

0.74461 

1.10158 

9.56997 

9.96775 

342  43.2 

0.56388 

50 

0.65980 

1.12336 

9.56999 

9.96775 

345  13.2 

0.56387 

23    0 

-0.57499 

-1.14512 

-9.57001 

+9.96774 

347  43.1 

+0.56385 

10 

0.49017 

1.16687 

9.57003 

9.96774 

350  13.1 

0.56384 

20 

0.40535 

1.18861 

9.57005 

9.96774 

352  43.1 

0.56382 

30 

0.32052 

1.21034 

9.57007 

9.96773 

355  13.1 

0.56381 

40 

0.23569 

1.23207 

9.57009 

9.96773 

357  43.0 

0.56379 

50 

0.15086 

1.25379 

9.5701 1 

9.96773 

0  13.0 

0.56377 

0    0 

-0.06603 

-1.27549 

-9.57013 

+9.96772 

2  43.0 

+0.56375 

10 

+0.01881 

1.29718 

9.57015 

9.96772 

5  12.9 

0.56373 

20 

0.10365 

1.31885 

9.57017 

9.96772 

7  42.9 

0.56371 

30 

0.18850 

1.34051 

9.57018 

9.96771 

10  12.9 

0.56369 

40 

0.27335 

1.36216 

9.57020 

9.96771 

12  42.9 

0.56367 

50 

0.35821 

1.38380 

9.57022 

9.96771 

15  12.8 

0.56365 

1     0 

+0.44307 

-1.40543 

-9.57024 

+9.96770 

17  42.8 

+0.56362 

10 

0.52793 

1.42704 

9.57026 

9.96770 

20  12.8 

0.66360 

20 

+0.61279 

-1.44864 

-9.57028 

+9.96770 

22  42.8 

+0.56357 

Oreenwtoli  Heu 
Time. 

Log  As 

tor 
1  Hlnnte. 

1  Minute. 

LosA/< 

for 
IMinnte. 

log 

Tancant  of  An^e  of 

Penombra.               | 

h 

m 

21 

0 

+7.9282 

-7.340( 

9 

+  1.1760 

+7.67616 

22 

0 

7.9284 

7.3381 

3 

1.1760 

7.67616 

23 

0 

7.9285 

7.337( 

S 

1.1760 

7.67616 

0 

0 

7.9286 

7.336; 

3 

1.1760 

7.67616 

1 

0 

7.9287 

7.334! 

9 

1.1760 

7.67616 

2 

0 

+7.9288 

-7.333( 

5 

+  1.1760 

+7.67617 
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A  TRANSIT  OF  MERCURY,  1891. 


A  Transit  of  Mercury  over  the  Sun's  Disk,  May  9,  partly  visible  at  Washing^n,  and  visible 
throughout  the  western  portion  of  North  and  South  America. 

ELEMENTS  OF  THE  TRANSIT. 

d     h     m      8 
Greenwich  mean  time  of  <$   in  right  ascension,  May    9  15  57  22.9 


Sun  and  Mercury's  IL  A.         3    6  57.16 

Sun's  declination  -f- 17  32f    KS 

Mercury's  declination  +  17  18    1.6 

Sun's  equa.  hor.  parallax  8.75 

Mercury's  equa.  hor.  parallax  15.86 


Hourly  motions     -[-2  26.20  and  —  1  18.5 


Hourly  motion 
Hourly  motion 

True  semidiameter 
True  semidiameter 


+  39.56 
—  66.65 

15  52J3 

e.0 


TIMES  OF  THE  PHASES. 


Ingress,  exterior  contact  May 

Ingress,  interior  contact 

Least  distance  of  centres  12^  32'^4 

Egress,  interior  contact 

Egress,  exterior  contact 


d     h     m      a 
9  11  55  29.3 

9  12    0  25.0 

9  14  23  54.5 

9  16  47  2.3 

9  16  52  45.7 


Greenwich  Mean  Time. 


CIRCUMSTANCES  OF  THE  TRANSIT. 


Exterior 
oontaots. 

Ingress 
Egress 


Angles  of  poeitlon 
from  north  point. 

lis"  3l'  E  . 
168  15  W. 


The  Bun  beiuf(  in  the  zenith  in  longitade 
from  Greenwich  and  in  latitude. 


179  48  W. 
105  53  E . 


17  36  N. 
17  39  N. 


Tho  Washington  mean  time  of  exterior  contact  at  Ingress  and  Egress  for  any  fioint  on  the 
surface  of  the  earth,  may  be  computed  from  the  following  formulie,  in  which  p  denotes  the 
radius  of  the  earth  at  the  place,  <p  the  geocentric  north  latitude  and  u  the  longitude  vxst  from 
Washington. 

Ingress,      T'  =«    6  47  17JJ6  -f-    71.66  i*  sin  0  —  157.88  /)  cos  cp  cos  (   20°16'55!5  —  «  ) 
Egress,      T^^—  11  44  33.69  —  162.30  p  sin  ^  +    60.75  />  cos  ^  cos  (212  37  51.3  —  u,  ) 
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WASHINGTON  MEAN  TIME. 


PHASES  OF  THE  MOON. 


New  Moon. 


First  Quarter. 


Full  Moon. 


January 

February 

March 

April 

May 

June 

July 

AugUHt 

Septeuil)er 

October 

November 


(I      h  lu 

{)  22  16.4 

8    i)  4.0 

<)  18  42.5 

8    M  48.8 

7  i;J  7.:^ 

.5  23  18.0 


January 

Febrnar>' 

March 

Ap.  il 

May 

June 

10  50.3  I  July 

0  4.0  !  August 

15    7.8  '  SopfouilxM- 
7  41).()     OctolK-r 

1  24.4  ,  Novc'inber 


November  30  18  36.8     Decomb«^i 
December  30  10  11.6  , 


d 
16 
15 
16 
1.5 
15 
13 

13 
12 

10 
10 

8 
8 


9.3 

21.3 

2.3 

;«.2 

5<).2 


19  25.7 

12  20.7 

4  3.5 
17  59.3 

5  48.5 
15  38.2 

0     5.0 


January 

Februaiy 

March 

April 

May 

June 


d  h 

24  7 

23  2 

24  20 
23  11 
2:^  I 
21  12 


17.1 
10.2 

3.7 
57.0 
17.7 

3.9 


July  20  20  45.9 

August  19  4  20.1 
SeptPinbt^r  17  II  55.6 
Octol)er  16  20  .%.8 
November  15  7  7.9 
December    14  19  44.4 


Laat  Quarter. 


January 

February 

March 

April 

April 

May 

June 

July 

August 

September 

October 

November 

December 


d     h     m 

2  17    4.0 
I  11  33.9 

3  2  29.3 
1  13  22.1 

30  20  42.9 
30    1  46.2 

28  6  7.7 

27  11  24.4 

25  19  1.0 

24  5  59.0 

23  20  47.9 

22  15  17.7 

22  12  30.4 


PERIGEE,  APOGEE,  ANI>  GREATEST  LIBRATION. 


Perigee. 


January 

February 

March 

April 

May 

May 

June 

July 

August 

September 

October 

November 

December 


"d~ 

11 

8 

9 

6 

4 

31 

25 


h 

8.7 
19.2 

7.6 
17.1 
15.5 

3.5 
11.7 


Apogee. 


January 

Februai7 

March 

April 

May 

June 

July 


22  2.3.9  August 

20     3.8  September 

17  13.3  I  October 

16     0.3  Octot)er 

13    8.1  '  Novemlier 

II     1.0  I  Decern  l)er 


d  h 

26  22.7 

23  0.9 

22  4.6 
18  18.3 
16  11.8 
13  6.9 
II  1.3 

7  17.1 

4  3.1 

1  4.7 

28  11.6 

25  3.7 

23  0.9 


Qreatest  LIbration. 


January 

February 

March 

March 

April 

May 

June 

July 

August 

Septemlier 

October 

November 

December 

December 


d 

5 

2 

3 

31 

27 

23 


m 

7  E. 
4  E. 
17  E. 
12  E. 
0  36  E. 
7  36  E. 


19  10    9  E. 


4    8  E. 

6  18  E. 
12  7  E. 
21     8  E. 

9  58  E. 
19  59  E. 

8  22  E. 


January 

Febniai-y 

March 

April 

May 

June 

July 

July 

August 

Sepiem1)er 

October 

November 

December 


d    h 
17  13 


m 

0  w. 


14  14  2:3  W. 

15  6  12  W. 
12  11  48  W. 
10  11    2  W. 

6  21  54  W. 
3  12  36  W. 

30  0  16  W. 
26  13  J4  W. 
23  14  57  W. 
21  21  28  W. 
19  2  8  W. 

16  23  10  W. 


FORMITLiE  FOR  THE  LIBRATION  OF  THE  MOON. 
Put    /,  the  inclination  of  the  moon's  equator  to  the  ecliptic  (^  1°  28'.8), 

^,  the  mean  longitude  of  the  moon's  ascending  node,  (see  page  278),  or  the  mean  longitude 

of  the  descending  node  of  the  moon's  equator, 
C,  the  angle  at  the  centre  of  the  moon's  disk  made  by  a  lunar  meridian  with  the  circle  of 
declination,  counted  from  north  to  east  on  tlie  apparent  disk, 
X,  /?,  a^  (V,  the  apparent  longitude,  latitude,  right  ascension,  and  declination  of  the  moon,  corrected 
for  parallax, 
V,  the  selenocentric  longitude  of  the  earth,  counted  on  the  moon's  equator  from  its  descend- 
ing node, ft, 
i,  A,  ft',  ([  ,  the  quantities  defined  on  page  27G,  where  their  values  for  the  year  are  given. 

The  moon's  libration  in   longitude  and  latitude  may  then  be  found,  for  any  time,  by  means  of  the 
following  formula;,  in  connection  with  the  tables  given  on  pages  276  and  277:  — 
^  X  =  —  0'.57  sin  2  (ft  —  Z) 
a  =  sin  /  cos  (ft  —  X). 
tan  S  =  tan  /  sin   (ft  —  X) 

The  libration  in  latitude      =  b  =  B  —  p 
The  libration  in  longitude  =  Z   =  A'  —  ([ 


See  table,  page  277. 


Bin  C  s=s  sin 


.     .  cos  (X'  4- 
ss  sm  t i i- 


ft) 


cos  d' 


.     .  coi  (a'  —  ft  ) 

_   BID  t ^ 1-—'' 

COS  0 
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OCCULTATIONS,  1891. 


ELEMENTS  FOR  THE  PREDICTION  OF  OOOULTATIONS. 

JANUARY. 

TemBtam'b 

At  CoKJXJiicnGK  in  B.  A. 

Limiting  ' 
ParaUda  , 

Name. 

UMg. 

Sed'ni 
18» 

1  from 
1.0. 

A< 

Apparent 
I>eoimation. 

Waabinefcon 
Mean  Time. 

HourAugle 
H 

F 

x' 

y' 

N. 

1 
8. 

11 

i>  Virgin  18 

4.0 

-0*59 

^i's 

+  7     8.4 

d  ~h    m~ 
1    0  19.4 

h     Di 
+  7  23.4 

+0.7018 

0.4987 

-0.2238 

+90 

ff  Virginia 

4.6 

0.65 

2.3 

7  13.3 

8  35.7 

-  8  34.0 

-1.2590 

0.4974 

0.S.282 

-35 

-83 

e  Virginia 
B.A.C.4254 

5.5 

0.76 

3.1 

3  55.2 

19  22.4 

+  1  55.0 

-0.1046 

0.4975 

0.2327 

+36 

-46 

6.1 

0.86 

3.3 

+  2  27.3 

9    5  18.1 

+11  34.3 

-0.8174 

0.4977 

0.?  352 

-  2 

-88 

65  Virginia 

6.1 

1.14 

4.6 

-  4  21.2 

3    5  45.3    +11  20.7 

+0.8371 

0.5034 

0.2358 

+86 

+  4 

66  Virginia 

6.0 

-1.14 

+  4.7 

-  4  35.5 

6  24.4 

+11  58.7 

+0.9439 

0.5039 

-0.2358 

+85 

+10 

i«  Virginia 

5.1 

1.19 

4.9 

5  41.5 

10  22.9 

-  8    9.6 

+1.1970 

0.5057 

0.2352 

+84 

+29 

80  Virginia 

6.1 

IMO 

4.5 

4  50.3 

12  16.4 

-  6  19.4 

-0.1712 

0.5059 

0.2346 

+31 

-51 

88  Virginia 

6.8 

1.28 

4.8 

6  17.5 

19     1.1 

+  0  13.7 

-0.1796 

0.5091 

0.2327 

+30 

-51 

B.A.C.4647  mulL 

6.4 

1.32 

5.0 

7  31.2 

22  30.3 

+  3  36.8 

+0.3352 

0.51 1 1 

0.2313 

+59 

-23 

94  Virginia 

6.8 

-1.39 

•I-  5.0 

-  8  22.2 

4    4  21.2 

+  9  17.5 

-0.0982 

0.5139 

-0.2288 

+:m 

-48 

95  Virginia 

6.0 

1.39 

5.1 

8  47.5 

4  34.3 

+  9  30.2 

+0.3036 

0.5141 

0.2287 

+56 

-25 

96  Virginia 

6.9 

1.41 

&J2 

9  49.0 

5  43.9 

+10  37.7 

+1.1380 

0.5153 

0.2281 

+80 

+25 

K  Virginia 

4J2 

1.43 

5.2 

9  45.9 

7  43.1 

-11  26.7 

+0.6304 

0.5172 

0.2273 

+77 

-  8 

2  Libre 

6^ 

1.46 

5.4 

11  12.9 

13    2.5 

-  6  16.7 

+0.9750 

0.5192 

0.2237 

+79 

+13 

//  Libra 

5.7 

-1.66 

+  5.2 

-13  41.5 

9    1  49.2 

+  6    6.2 

+0.8024 

0.5294 

-0.2138 

+76 

+  2 

yi  Libras 

5.5 

1.77 

5.5 

15  49.9 

10     5.5 

-  9  53.4 

+1.3190 

0.5366 

0.2055 

+74 

+48 

«■  Libra 

6.4 

1.83 

4.4 

15    9.2 

16  50.6 

-  3  21.5 

-0.7554 

0.5420 

0.1973 

-6 

-90 

C>  Libra 

6.0 

1.87 

4.5 

16  20.1 

20    9.6 

-  0    9.2 

-0.1655 

0.5457 

0.1932 

+25 

-51 

C  Libra 

7.0 

1.89 

4.6 

17    3.8 

20  45.5 

+  0  25.5 

+0.4808 

0.5464 

0.1926 

461 

-15 

r'  Libra 

6.0 

-1.88 

+  4.4 

-16  13.9 

21    16.1 

+  0  55.1 

-0.4877 

0.5468 

-0.1919 

+  8 

-72 

C^  Libras 

5.8 

1.89 

4.3 

16  28.9 

22  17.5 '  +  1  54.3 

-0.4216 

0.5479 

0.1905 

+12 

-67 

47  Librie 

6.4 

2.02 

4.1 

19    3.6 

6    8    7.9 

+M  24.5 

+0.4602 

0.5575 

0.17,56 

+57 

-16 

p^  Scorpii 

2.9 

2.07 

3.7 

19  30.4 

12  40.8 

-  8  12.3 

+0.1396 

0.5613 

0.1681 

+38 

-33 

^Scorpii 

5.5 

2.07 

3.7 

19  30.2 

12  40.9  j  -  8  12.2 

+0.1362 

0.5613 

0.1681 

+38 

-34 

(ji  Soorpii 

4.6 

-2.09 

♦  3.9 

-20  22.4 

13  15.5    -  7  38.8 

+0.9380 

0.5622 

-0.1671 

+70 

+13 

w«  Scorpii 

4.6 

2.10 

3.9 

20  34.4 

13  30.6    -  7  24.2 

+1.1050 

0.5623 

0.1666 

+69 

+26 

v«  Scorpii 

4J2 

2.09 

3.3 

19  10.7 

15  30.9    -  5  28  3 

-0.6677 

0.5645 

J.  1628 

-  6 

-90 

^  Ophiuchi 

48 

2.04 

2.8 

19  46.9 

20  39.5    -  0  30.9 

-0.8559 

0.5693 

0.1535 

-17 

-90 

6>  Ophiuchi 

4.7 

2.19 

2.8 

21  13.9 

7    0     0.0 

+  2  42.2 

+0.1336 

0.5733 

0.1466 

+35 

-34 

22  Ophiuchi 

6.7 

-2.31 

+  1.9 

-23  19.9 

9  18.0 

+11  39.0 

+1.0120 

0.5817 

-0  1263 

^7 

+20 

24  Ophiuchi 

6.0 

2.31 

1.7 

22  58.6 

10    5.7 

-11  35.0 

+0.5475 

0.5831 

0.1243 

+57 

-11 

39  Ophiuchi  muU. 

5.5 

2.38 

0.7 

24  lO.l 

18  32.5 

-  3  28.0 

+0.7905 

0.5889 

0.1039 

+66 

+  4 

B.A.C.583I 

6.5 

2.38 

0.7 

23  57.1 

18  34.8 

-  3  25.8 

+0.5654 

0.5885 

0.1038 

+67 

-  9 

b  Ophiuchi     vor. 

4.4 

2.39 

+  0.1 

24     4.5 

21  49.3 

-  0  18.9 

+0.3676 

0.5921 

0.0955 

+44 

-21 

^Ophiuchi 

5Jil 

-2.40 

-0.1 

-23  52.7 

23  47.5 

+  1  34.5 

-0.0151 

0.5942 

-0.0904 

+22 

-42 

^  Sagittarii 

2.9 

2.52 

-2.7 

25  28.8 
NEW 

8  21  14.3 
AfOON. 

-  1  51.6 

+0.4300 

0.6082 

-0.0290 

+41 

-17 

X  Capricorni 

5.4 

2J» 

-11.7 

21  38.1 

IJ    8  56.4 

+  7  19.2 

+0.1806 

0.5985 

+0.1471 

+37 

-31 

27  Caprioomi 

6.6 

-2J32 

-11.7 

-20  69J& 

9  19.4 

+  7  41.3 

-0.3907 

0.5985 

+0.1479 

+  8 

-66 

^  Capricorni 

5.5 

2.20 

11.9 

21     6.5 

11  40.2 

+  9  56.4 

+0.0722 

0.5971 

0.1537 

+32 

-37 

33  Capricorni 

5.7 

2.16 

12.3 

21  19.1 

14  58.5 

-10  53.4 

+0.7996 

0.5943 

0.1616 

+69 

+  4 

37  Capricorni 

6.0 

2.10 

12.4 

20  34.4 

19  10.1 

-  6  51.8 

+0.7634 

0.5910 

0.1711 

+69 

+  2 

e  Capricorni 

4.7 

2.08 

12.5 

19  57.5 

20    2.9 

-6    1.1 

+0.3091 

0.5912 

0.1734 

+47 

-24 

«  Capricorni 
B.A.C.7550 

5.0 

-2.05 

-12.5 

-19  21.9 

22  15.0 

-  3  64.3 

+0.1118 

0.5898 

+0.1779 

+36 

-35 

6.3 

2.04 

12.6 

20    7.3 

22  28.3 

-  3  41.5 

+0.8978 

0.5895 

0.1784 

+70 

+10 

29  Aquarii      nwU 

6.5 

1.94 

12.6 

17  29.5 

1J»    6  11.0 

+  3  43.1 

-0.2614 

0.5830 

0.1937 

+19 

-66 

56  Aquarii 

6.3 

1.81 

12.7 

15    8.7 

17  37.6 

-  9  16.3 

-0.2487 

0.5740 

0.2128 

+22 

-5b 

r*  Aquarii      muU. 

5.8 

1.73 

12.8 

14  38.0 

13    0  57.3 

-  2  12.9 

+0.M461 

0.5688 

0.2238 

+75 

+  5 

r*  Aquarii 

4.1 

-1.72 

-12.7 

-14  10.3 

1  45.6 

-  1  26.4 

+0.5702 

0.5681 

+0.2248 

+70 

-11 

74  Aqoarii 

6.0 

1.70 

12.3 

12  12.0 

3  25.5 

+  0     9.9 

-1.0120 

0.5672 

0.2272 

-20 

-90 

^  Aquarii 

4.2 

1.57 

11.9 

9  46.9 

14    0.1 

+10  21.7 

-0.9550 

0.5594 

0.2389 

-14 

-90 

^  Aquarii 

4.8 

1.57 

12.0 

10  12.6 

14  27.7 

+10  48.3 

-0.4169 

0.5590 

0.2390 

+16 

-66 

B.A.C.8274 

7.0     1.41 

10.8 

6  59.4 

14    3  38.6 

-  0  28.2 

-0.4174 

0.5507 

0.2486 

+18 

-€6 

30  Piaeiom 

4j6|-1.34 

-10.9 

-6  37.4 

9  44.3 1  +  5  25.0 

+0.7403  0.5476 

+0.2518 

+82 

-  2 

33  Piacinm 

4.71-1.32 

-10.8 

-  6  19.2 

11   17.3,  +  6  54.8 

+0.8273  0.5466 

+0.2522 

+84|+  3!| 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 

JANUARY. 

Thb  Stab*s 

At  CoKJUKcnos  vn  K.  A. 

LimltiDfr 
ParaUels. 

Name. 

M»g. 

Bed*ns  ftom 
189L0. 

ApiMrent 
Declination. 

Washington 
Mean  Tune. 

Hour  Anglo 
n 

Y 

I' 

y^ 

o 

S. 

o" 

Aa 

^i 

8 

II 

o       / 

d     h    m 

h    m 

B.A.C.17 

6.0 

-1.30 

-10.7 

-  5  51.4 

14  13  34.3 

+  9     7.1 

+0.9395 

0.5458 

+0.2532 

+84 

+10 

H  Ceti 

60 

1.18 

8.9 

1     6.5 

15    1  16.5 

-  3  33.9 

-0.8770 

0.5400 

0.2551 

-  7 

-90 

15  Ceti 

6.8 

1.17 

8.9 

-  1    6.5 

2  28.2 

-  2  24.5 

-0.5727 

0.5400 

0.2553 

+11 

-78 

26  Ceti 

5.9 

L03 

8.0 

+  0  46.9 

14  36.6 

+  9  20.2 

+0.5J)93 

0.5358 

0.2535 

+80 

-10 

29  Ceti 

6.3 

1.01 

7.7 

1  25.3 

16  35.4 

+11  15.1 

+0.4506 

0.5356 

0  2530 

+68 

-18 

33  Ceti 

6.1 

-1.00 

-  7.4 

+  1  51.9 

17  48.9 

-11  33.7 

+0.3061 

0.5351 

+0.2525 

+59 

-25 

35  Ceti 

6.3 

0.99 

7.4 

1  53.6 

18  45.3 

-10  39.1 

+0.5152 

0.5346 

0.2522 

+73 

-14 

/  Piscium 

5.1 

0.97 

6.9 

3    2.3 

21   15.7 

-  8  13.6 

-0.<y222 

0.5346 

0.2515 

+40 

-42 

fi  Piscium 

5.0 

0.92 

5.8 

5  34.7 

16    3    8.6 

-  2  32.0 

-1.1550 

0.5341 

0.2488 

-25 

-84 

V  Piscium 

4.6 

0.83 

5.7 

4  56.1 

8  33.2 

+  2  42.2 

+0.8457 

0.5337 

0.2458 

+90 

+  5 

64  Ceti 

57 

-0.70 

-  4.0 

+  8    3.5 

22  52.8 

-  7  25.7 

+1.0730 

0.5333 

+0.2349 

+90 

+21 

f « Ceti 

4.5 

0.69 

3.9 

8  20.0 

23  39.4 

-  6  40.5 

+0.9707 

0.5331 

0.2340 

+90 

+14 

^  Arietis 

5.3 

0.64 

3.0 

10    7.0 

ly    5  17.2 

-  1  13.6 

+0.4246 

0.5340 

0.2292 

+67 

-16 

B.A.C.7r>5 

6.5 

0.63 

3.0 

10    4.4 

6  13.0 

-  0  19.6 

+0.6828 

0.5340 

0.2280 

+89 

-  3 

31   Arietis 

5.7 

0.58 

2.1 

11  58.5 

10  53.3 

+  4  11.7 

-0.2453 

0.5350 

0.2232 

+28 

-51 

38  Arietis 

5.0 

-0.53 

-  1.9 

+11  59.2 

14  .51.7 

+  8    2.5 

+0.6219 

0.5354 

+0.2185 

+83 

-  5 

B.A.C.I240 

6.0 

0.17 

+  1.0 

17  53.1 

19    2  16.6 

-  5  42.3 

+1.2955 

0.5444 

0.1663 

+90 

+54 

B.A.C.I24*i 

6.3 

0.18 

1.6 

19  53.6 

2  23.1 

-  5  36.1 

-0.8177 

0.5446 

0.1659 

-  5 

-70 

w»  Tauri 

6.0 

0.14 

1.5 

19  19.2 

6    5.1 

-  2     1.5 

+0.3937 

0.5459 

0.1596 

+66 

-10 

Neptunk 

19  22.6 

9  22.4 

+  1     9.1 

+0.8471 

0.5471 

0.1535 

+«) 

+16 

fj2  Tauri 

5.7 

-0.10 

+  1.9 

+20  18.6 

9  46.5 

+  1  32.4 

-0.0853 

0.5469 

+0.1528 

+36 

-34 

51  Tauri 

6.0 

0.09 

2.2 

21  18.8 

10  15.6 

+  2    0.6 

-1.0800 

0.5469 

0.1521 

-24 

-69 

53  Tauri 

6.0 

0.09 

2.1 

20  52.7 

10  45.0 

+  2  29.0 

-0.5445 

0.5476 

0.1513 

+11 

-60 

56  Tauri 

6.0 

0.09 

2.2 

21  30.6 

10  49.1 

+  2  32.9 

-1.2080 

0.5479 

0.1511 

-37 

-68 

«  3  Tauri 

6.3 

0.06 

2.4 

21  57.0 

13  26.9 

+  5    5.4 

-1.2860 

0.5482 

0.1453 

-51 

-68 

B.A.C.  1373 

6.0 

-0.05 

+  22 

♦21  22.4 

14  38.4 

+  6  14.5 

-0.4991 

0.5491 

+0.1435 

+14 

-57 

W.  iv,  650 

6.0 

+0.01 

2.1 

20  27.9 

19  18.4 

+10  45.0 

+1.1190 

0.5495 

0.1346 

+90 

+38 

r  Tauri 

4.5 

0.03 

2.7 

22  44.9 

21     3.3 

-11  33.8   -1.0930 

0  5511 

0.1311 

-26 

-67 

103  Tauri 

6.0 

0.14 

3.0 

24    7.2 

ao    8  37.9 

-  0  23.0 

-1.1920 

0.5536 

0.1067 

-37 

-66 

121  Tauri 

6.0 

0.26 

2.9 

23  57.9 

20  47.6 

+11  21.4 

+0.1101 

0.5564 

0.0797 

+48 

-15 

132  Tauri 

5.3 

+0.32 

+  3.1 

+24  31.8 

91     2  47.2 

-  6  51.6 

-0.06jO 

0.5572 

+0.0664 

+37 

-24 

5  Geminorum 

6.7 

0.40 

2.8 

24  26.7 

12  44.1 

+  2  44.4 

+0.5742 

0.5582 

0.0430 

+83 

+12 

y  Geminorum 

6.5 

0.42 

2.8 

24     0.3 

14  51.3 

+  4  47.1 

+1.1390 

0.5578 

0.0380 

+90 

+49 

e  Geminorum 

3.2 

0.51 

2.4 

25  14.3 

9i»    3     1.5 

-  7  28.2 

+0.0873 

0.5576 

+0.0094 

+46 

-11 

37  Geminorum 

6.3 

0.54 

2.2 

25  30.7 

8     3.7 

-  2  36.5 

-0.1949 

0.5572 

-0.0027 

+30 

-25 

39  Geminorum 

6.3 

+0.55 

+  2.3 

+26  13.4 

9  35.7 

-  1     7.8 

-0.9781 

0.5569 

-0.0060 

-19 

-64 

40  Geminorum 

6.3 

0.56 

2.3 

26    3.8 

9  53.4 

-  0  50.7 

-0.8052 

0.5569 

0.0067 

-6 

^64 

u  Geminorum 

5.7 

0.56 

2.0 

24  22.2 

11  14.3 

+  0  27.4 

+1.0350 

0.5575 

0.0101 

+90 

+43 

48  Geminorum 

6.0 

0.58 

1.8 

24  18.7 

15  42.0 

+  4  45.8 

+1.0310 

0.5559 

0.0205 

+90 

+42 

52  Geminorum 

6.3 

0.59 

1.9 

25    4.4 

16  41.4 

+  5  43.2 

+0.1752 

0.5554 

0  0226 

+52 

-  8 

A  (xeminorum 

5.7 

+0.61 

+  1.7 

+25  15.5 

20  37.0 

+  9  30.6 

-0.1335 

0  5536 

-0.0318 

+34 

-25 

K  Geminor.  mult. 

3.6 

0.62 

1.2 

24  39.6 

as    6    4.2 

-  5  21.7 

+0.1209 

0.5521 

0.0533 

+49 

-13 

ur  Cancri 

6.3 

0.67 

+  0.9 

25  23.4 

13  55.2 

+  2  13.3 

-1.1670 

0.5494 

0.0704 

-36 

-65 

A  Cancri 

5.7 

0.68 

0.0 

24  21.9 

22  36.1 

+10  36.7 

-0.7316 

0.5460 

0.0884 

-  1 

-66 

y  Cancri 

4.9 

0.67 

-  0.2 

21  51.7 

94    9  18.2 

-  3    2.4 

+0.9670 

0.5410 

0.1100 

+90 

+28 

Tj  Leonis 

3.3 

+0.56 

-2.0 

+17  17.6 

96    2  40.8 

-10  57.4 

+0.0037 

0.5193 

-0.1771 

+41 

-33 

42  Leonis 

6.0 

0.52 

2.1 

15  31.5 

10  11.0 

-  3  40.5 

+0.6038 

0.5153 

0.1865 

+82 

-  3 

i  Leonis 

5.7 

0.49 

2.3 

14  41.8 

15  35.7 

+  1   34.6 

+0.4982 

0.5125 

0.1924 

+73 

-10 

k  Leonis 

5.7 

0.45 

2.6 

14  46.2 

23    6.5 

+  8  52.5 

-1.0620 

0.5091 

0.2004 

-20 

-75 

I  Leonis        mult. 

4.1 

0.32 

2.7 

11     7.8 

ay  19  19.4 

+  4  31.1 

-1.2520 

0.5021 

0.2176 

-35 

-79 

Li  Virginis 

5.9 

+0.27 

-2.5 

+  8  44.3 

98    3  18.8    -11  42.8 

-0.3550 

0.4992 

-0.2226 

+22 

-59 

f  Virginis 

5.3 

0.24 

2.6 

8  51.8 

7     4.3-8    3.6 1-1.3350 

0.4987 

0.2249. 

-45 

-81 

V  Virginis 

4.0 

0.2:j 

2.2 

7    8.4 

7  23.8    -  7  44  7  .  +0.5028 

0.4982 

0.2252 

+72 

-13 

c  Virginis 

5.5 

+0.08 

2.0 

3  55.2 

9«    2  33.7 

+10  53.9-0.3260 

0.4957 

0iJ328 

+24 

-.59 

B.A.C.4254 

6.1 

-O.Ol 

2.0 

+  2  27.3 

12  31.7 

-  3  21.4! -1.0480 

0.4957 

0.2350 

-17 

-88 

65  Virginis 

6.1 

-0.25 

-0.9 

-  4  21.3 

30  13  21.6;  -  3  15.3  1+0.6040 

0.4996 

-0.2345 

+79 

-10 

66  Virginis 

6.0 

-0.25 

-  0.8 

-  4  35.6 

14     1.31-2  36.71+0.7099 

0.5000 

-0.2345 

+85 

-  4 

27 
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OCOULTATIONS,  1891. 


ELEMENTS  FOR  THE  PREDICTION  OF  OCOULTATIONS. 


JANUARY. 


Tub  Stab's 


Name. 


Z'Virginis 
HO  Virginia 
88  Virginia 

B.A.C.4647wm7/. 
i)4  Virginia 


95  Virginia 

iKi  Virginia 

K  Virginia 

'2  Libre 


Mag. 


5.1 
6.1 

6.8 
6.4 
6.8 

6.0 
6.1) 
4.a 
6.5 


Ked'na  fram 
1891.0. 


Aa 


-0.30 
0.31 
0.38 
0.4ii 
0.48 

-0.40 
0.50 
0.52 

-0.58 


A« 


-  0.6 
0.9 
0.7 
0.4 
0.4 

-  0.2 
+  0.1 

-  0.1 

+  0.2 


Apparent 
Deolination, 


-  §  41.6 
4  50.4 

6  17.6 

7  31.3 

8  2t*  3 

-  8  47.6 
0  49.1 

9  46.0 
-M   13.0 


At  CoxjinrcTiON  in  K.  A. 


WaahinKton 
Mean  Time. 


Hour  Angle 
H 


(1     h    lu 

30  18     3.9 
19  59.6 

31  2  51.9 
6  25.3 

12  23.9 

12  37.4 

13  48.5 
15  50.5 
21  17.4 


h     lu 
•I-  1   19.1 
+  3  11.5 
+  9  52.3 
-10  40.4 

-  4  52.1 

-  4  38.9 

-  3  29.9 

-  1  31.5 
+  3  45.8 


+0.9654 
-0.4172 
-^.4229 
+0.0960 
-0.3418 

+0.0633 
+0.9078 
+0.3953 
+0.7462 


0.5013 

0.5023 
0.5043 
0.5058 
0.5092 

0.5092 
0.5092 
0.5105 
0.5132 


y' 


-0.2335 
0.2330 
0.2307 
0.2290 
0.2262 

-0.2262 
0.2252 
0.2244 

-0.2208 


Limiting 
ParallolB. 


+84 
+19 
+18 
+4i] 
+22 

+43 
+80 
+61 
+77 


8. 


+12 
-«> 
-67 
-36 
.61  I 

-38 

+  81 
-20  I 
-  I 


FEBRUARY. 


fji  Librae 
v^  Librw 
o>  Libra) 

C>  Librffi 
^3  Libre 
C^  Libre 
C^  Libre 
A  Libre 

47  Libre 

/?J  Scorpii 
/?^Scorpii 
(ji  Scorpii 
(J-  Scorpii 

v^  Scorpii 

y;  Ophiuclii 

o>  Ophiuchi 
22  Opbiuchi 
24  Ophiuchi 

39  Ophiuchi    muU 
U.  A.  0.5831 

6  Ophiuchi 

b  Ophiuchi      var. 
c*  Ophiuclii 

63  Ophiuchi 
4  Sagittarii 

7  Sagittarii 
9  Sagittarii 
A  Sagittarii 

B.A.C.6369 
a  Sagittarii 
\fj  Sagittarii 
X^  Sagittarii 
X'  Sagittarii 

;f  3  Sagittarii 

A'  Sagittarii      rar 

A^  Sagittarii 


mult. 


T^  Aquarii 
r'  Aquarii 
74  Aquarii 
^1  Aquarii 
i/>^  Aquarii 

y;**  Aquarii 
B.A.C.8274 


5.7 

-0.73 

+  0.5 

5.5 

0.83 

0.8 

6.4 

0.90 

0.2 

6.0 

-0.94 

+  0.4 

7.0 

0.96 

0.6 

6.0 

0.96 

0.4 

5.8 

0.97 

0.3 

5.1 

1.11 

0.8 

6.4 

-1.12 

+  0.6 

2.9 

1.16 

0.3 

5.5 

1.16 

0.3 

4.6 

1.19 

06 

4.6 

1.19 

+  0.6 

4.2 

-1.20 

0.0 

4.8 

1.26 

-  0.2 

4.7 

1.31 

0.0 

6.7 

1.44 

-  0.2 

6.0 

1.45 

+  0.2 

5.5 

-1.56 

-  0.8 

6.5 

1.55 

0.9 

3.3 

1.58 

0.8 

4.4 

1.58 

1.2 

5.2 

1.61 

1.4 

6.6 

-1.72 

-  1.8 

5.4 

1.72 

2.4 

5.9 

1.74 

2.4 

6.0 

1.74 

2.4 

2  9 

1.84 

3.1 

6.2 

-1.87 

-  4.2 

2.3 

1.92 

4.4 

5.4 

1.95 

5.5 

5.4 

1.96 

6.1 

6.3 

1.96 

6.1 

5.6 

-1.95 

-  6.2 

6.0 

1.98 

6.4 

4.6 

1.98 

6.5 

5.8 

-1.76 

-12.5 

4.1 

1.76 

12.4 

6.0 

1.75 

12.3 

4.1 

1.69 

12.1 

4.2 

1.68 

12.1 

4.8 

-1.68 

-12.2 

7.0 

-1.58 

-11.6 

-13  41.6 
15  50.0 

15  9.3 

-16  20.2 
17  3.8 

16  14.0 
16  29.0 
19  50.4 

-19  3.6 

19  30.4 
v.)  30.2 

20  22.4 

20  34.4 

-19  10.7 
19  46.9 

21  13.9 

23  19.9 

22  58.6 

-24  10.1 

23  57.1 

24  53.5 

24  4.5 

23  52.7 

-24  51.9 

23  48.3 

24  16.8 

24  21.8 

25  28.8 

-25  7.2 

26  26.0 
25  26.7 
24  43.3 
24  37.6 

-24  10.7 

24  57.6 

25  7.5 

NEW 

-14  38.0 

14  10.3 

12  12.0 

9  41.0 

9  46.9 


1  10  23.6 

18  53.4 
9  1  49.9 

5  14.5 

5  51.3 

6  22.8 

7  25.9 

16  47.1 

17  33.4 
22  14.3 
22  14.4 

22  50.0 

23  5.5 

3  1  9.3 

6  26.8 
9  53.0 

19  26.2 

20  15.3 

4  4  55.0 

4  57.5 
6  30.7 

8  16.6 
10  17.7 

19  30.7 

21  25.7 

22  36.0 

22  59.6 
ft  8  10.8 

14  32.2 

18  24.8 
6  1  58.1 

5  35.1 
5  37.5 

5  40.7 

9  33.4 
9  48.1 

MOON. 

9  11  17.4 

12  4.3 

13  41.4 

23  4.7 
23  57.0 


10  12.6  lO  0  23.8 
6  59.4     13  8.5 


-  7  31.6 

+0.5769 

0.5218 

-0.2102 

+  0  42.4 

+  1.1080 

0.5282 

0.2018 

+  7  25.7 

-0.9858 

0.5341 

0.1938 

+  10  43.7 

-0.3851 

0.5:^69 

-0.1898 

+11  19.3 

+0.2680 

0.5369 

0.1886 

+  11  49.3 

-0.7107 

0.5374 

0.1876 

-11  9.3 

-0.6420 

0.5387 

0.1864 

-  2  67 

+1.2120 

0.5468 

0.1729 

-  1  22.0 

+0.2592 

0.5480 

-0.1716 

+  3  9.2 

-0.0593 

0.5517 

0.1651 

+  3  9.3 

-0.0628 

0.5517 

0.1651 

+  3  43.7 

+0.7519 

0.5526 

0.16«3I 

+  3  58.7 

+0.9196 

0.5529 

0.1623 

+  5  58.1 

-0.8728 

0.5545 

-0.1594 

+11  4.5 

-1.0570 

0.5600 

0.1489 

-  9  36.8 

-0.0502 

0  5633 

0.1430 

-  0  24.6 

+0.8535 

0.5728 

0.1226 

+  0  22.8 

+0.3872 

0.5737 

0.1213 

+  8  42.7 

+0.6443 

0.5813 

-0.1010 

+  8  45.2 

+0.4170 

0.5813 

0.1010 

+10  14.8 

+1.2260 

0.5822 

0.0%'8 

+11  56  5 

+0.2218 

0.5841 

0.0J)27 

-10  7.1 

-0.1601 

0.5858 

0.0876 

-  1  16.0 

+0.1472 

0.5928 

-0.0646 

+  0  34.4 

-1.0440 

0.5950 

0.0577 

+  1  41.8 

-0  6206 

0.5952 

0.0549 

+  2  4.4 

-0.5641 

0.5957 

0.0535 

+10  53.0 

+0.1951 

0.6022 

0.0272 

-  7  1.3 

-0.2789 

0.6047 

-0.0080 

-  3  18.5 

+1.0270 

0.6057 

+0.0037 

+  3  55.7 

+0.1528 

0.6087 

0.0269 

+  7  23.6 

-0.4503 

0.6085 

0.0365 

+  7  25.8 

-0.5430 

0.6085 

0.0365 

+  7  28.9 

-0.9868 

0.6085 

+0.0384 

+11  11.7 

-0.0364 

0.6094 

00502 

+  11  25.8 

+0.1388 

0.6094 

0.0506 

+  9  55.3 

+0.9543 

0.5780 

+0.2294 

+10  40.5 

+0.6818 

0.5769 

0.€805 

-11  46.1 

-0.8728 

0.5761 

0.2326 

-  2  43.7 

-1.1020 

0.5693 

0.2439 

-  1  53.3 

-0.7909 

0.5688 

0.2446 

-  1  27.5 

-0.2614 

0.5682 

+0.2451 

+10  49.7 

-0.2348 

0.5610 

+0.255ft 

+70 
+74 
-20 

+14 

+48 

-  5 
0 

+70 

+45 
+27 

+27 
+68 
+69 

-17 
-31 
+25 
+67 
+47 

+62 
+46 
+65 
+34 
+14 

+28 
-40 
-14 
-11 
+27 

0 
+64 
+25 

-  7 
-11 

-37 
+17 

+25 


-10 

+24 
-90 

-65 
-27 
-90 

-87 
+36 

-28 
-45 
-46 
+  I 
+11 

-90 
-90 
-44 
+  8 
-20 

-  5 
-18 
+43 
-29 
-51 

-33 

-90 
-88 
-81 
-30 

-59 
+23 
-32 
-71 

-79 

-90 
-43 
-34 


+7: 

+76 
-10 
-24 
-  4 


+12 
-  5 
-90 
-90 
-90 

-56 
-54 


OCCDLTATIONS,  1891. 
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ELEMENTS  FOR  THE  PREDICTION  OF  OOOULTATIONS. 

FEBRUARY. 

The  Star's 

At  Coxjuxcnox  ik  R.  A. 

Limiting 
Parallels. 

Name. 

Mag. 

Hod'ns  from 
1801.0. 

Apparent 
Deolination. 

Washinirton 
Mean  Time. 

Hour  Angle 

Y 

i' 

y' 

N. 

S. 

o 

s 

AS 

II 

O          / 

d    h    m 

h     m 

o 

30  Pigcium 

4.6 

-1.53 

-11.5 

-  6  37.4 

lO  19     1.5 

-  7  29.8 

+0.9143 

0.5575 

+0.2562 

+83 

+  8 

33  Pi8«ium 

4.7 

1.52 

11.4 

6  19.2 

20  31.2 

-  6    3.3 

+1.0030 

0.5573 

0.2590 

+84 

+14 

B.A.C.  17 

6.0 

1.50 

11.3 

5  51.4 

22  43.4 

-  3  55.6 

+1.1170 

0.5559 

0.2595 

+84 

+22 

14  Ceti 

6.0 

1.42 

10.0 

1     6.5 

11  10    0.3 

+  6  57.8 

-0.6457 

0.5502 

0.2614 

+  7 

-84 

15  Ceti 

6.8 

1.43 

9.9 

-  1     6.5 

11     9.3 

+  8    4.5 

-0.3449 

0.5502 

0.2617 

+23 

-61 

26  Ceti 

5.1) 

-1.32 

-  9.0 

+  0  46.9 

22  51.3 

-  4  37.3 

+0.8230 

0.5465 

+0.2598 

+90 

+  3 

29  Ceti 

6.3 

1.31 

8.8 

1  25.3 

lt»    0  45.8 

-  2  46.7 

+0.6778 

0.5454 

0.2589 

+88 

-  5 

33  Ceti 

HA 

1.30 

8.5 

1  51.9 

1  56.8 

-  I  38.2 

+0.5375 

0.5450 

0.2587 

+75 

-13 

35  Ceti 

6.3 

1.21) 

8.5 

1  53.6 

2  51.2 

-  0  45.4 

+0.7457 

0.5450 

0.2581 

+90 

-  2 

/  Piscium 

5.1 

1.28 

8.2 

3    2.3 

5  16.3 

+  1  34.8 

+0.2178 

0.5446 

0.2571 

+54 

-29 

fjL  Piscium 

5.0 

-1.24 

-  7.1 

+  5  34.7 

10  56.8 

+  7     3.9 

-0.8890 

0.5438 

+0.2542 

-  7 

-84 

V  Piscium 

4.6 

1.16 

7.0 

4  56.1 

16  10.3 

-11  53.0 

+1.0825 

0.5429 

0.2508 

+90 

+20 

64  Ceti 

5.7 

1.06 

5.3 

8    3.5 

13    6    2.0 

+  1  31.2 

+1.3170 

0.5413 

0.2388 

+90 

+45 

^'  Ceti 

4.5 

1.05 

5.2 

8  20.0 

6  47.2 

+  2  14.9 

+1.2160 

0.5413 

0.2380 

+90 

+33 

^  Arietis 

5.3 

1.01 

4.4 

10    6.9 

12  15.2 

+  7  32.0 

+0.6842 

0.5413 

0.2324 

+90 

-  3 

B.A.C.755 

6.5 

-1.00 

-  4.4 

+10    4.3 

13    9.3 

+  8  24.3 

+0.9385 

0.5413 

+0.2314 

+90 

+13 

31   Arietis 

5.7 

0.1)6 

3.5 

11  58.5 

17  41.5 

-11  12.6 

+0.0223 

0.5413 

0.2263 

+43 

-36 

38  Arietis 

.5.0 

0.92 

3.3 

11  59.2 

21  33.6 

-  7  28.1 

+0.8780 

0.5420 

0.2260 

+90 

+10 

a  Arietis 

5.5 

0.1)0 

-  2.2 

14  37.9 

14    0  33.0 

-  4  34.7 

-1.1980 

0.5424 

0.2173 

-31 

-75 

B.  A.  C.  1^4*2 

6.3 

0.55 

+  1.2 

19  53.6 

1«    8  21.0 

+  2    9.2 

-0.5606 

0.5474 

0.1661 

+11 

-63 

(j'  Tauri 

6.0 

-0.50 

+  1.1 

+19  19.2 

12    0.1 

+  5  40.9 

+0.6409 

0.5483 

+0.1597 

+88 

+  4 

Neptune 

19  22.4 

14  56.2 

+  8  31.0 

+1.0460 

0.5490 

0.1540 

+90 

+29 

u-  Tauri 

5.7 

0.47 

1.6 

20  18.6 

15  38.6 

+  9  11.9 

+0.1640 

0.5487 

0.1526 

+51 

-21 

51   Tauri 

6.0 

0.46 

2.0 

21   18.8 

16    7.4 

+  9  39.8 

-0.8235 

0.5489 

0.1514 

-  5 

-69 

53  Tauri 

6.0 

0.45 

\,^ 

20  52.7 

16  36.4 

+10    7.8 

-0.2933 

0.5498 

0.1507 

+25 

-45 

56  Tauri 

6.0 

-0.45 

+  2.0 

+21  30.6 

16  40.4 

+10  11.6 

-0.9521 

0.5498 

+0.1507 

-14 

-68 

«'  Tauri 

4.7 

0.42 

2.3 

22    2.6 

19  15.4 

-11  18.7 

-1.1340 

0.5498 

0.1454 

-29 

-68 

«2  Tauri 

6.3 

0.42 

2.3 

21  57.0 

19  16.5 

-11  17.6 

-1.0340 

0.5498 

0.1454 

-20 

-68 

,        B.A.C.1373 

6.0 

0.40 

2.1 

21  22.4 

20  27,2 

-10    9.3 

-0.2531 

0.5504 

0.1432 

+27 

-41 

1     7  Tauri 

4.5 

0.33 

2.9 

22  44.9 

16    2  48.5 

-  4     1.1 

-0.8492 

0.5517 

0.1300 

-  7 

-67 

i  1)1)  Tauri 

6.0 

-0.24 

+  3.5 

+23  46.6 

9  44.1 

+  2  40.1 

-1.0980 

0.5530 

+0.1155 

-27 

-66 

103  Tauri 

6.0 

0.18 

3.5 

24     7.2 

14  18.6 

+  7    5.0 

-0.9642 

0.5534 

0.1055 

-16 

-66 

|llH  Tauri 

5.7 

0.05 

4.0 

25    3.7 

23  40.7 

_  7  52.4 

-1.0860 

0.5549 

0.0847 

-27 

-65 

121  Tauri 

6.0 

-0.02 

3.6 

23  57.9 

IT    2  26.2 

-  5  12.7 

+0.3183 

0.5550 

0.0783 

+61 

-  6 

132  Tauri 

5.3 

+0.07 

4.1 

24  31.8 

8  25.5 

+  0  34.1 

+0.1370 

0.5550 

0.0645 

+50 

-13 

131)  Tauri 

5.3 

+0.12 

+  4.4 

+25  56.4 

12  21.8 

+  4  22.2 

-1.1530 

0.5552 

+0.0555 

-35 

-64 

5  Geminorum 

6.7 

0.19 

3.9 

24  26.7 

18  23.0 

+10  10.6 

+0.7595 

0.5552 

0.0414 

+90 

+23 

e  Geminorum 

3.2 

0.36 

3.6 

25  14.3 

18    8  43.4 

+  0     1.1 

+0.2491 

0.5544 

+0.0076 

+57 

-  2 

37  Geminorum 

6.3 

0.42 

3.5 

25  30.7 

13  47.3 

+  4  54.5 

-0.0401 

0.5541 

-0.0042 

+39 

-17 

3D  Geminorum 

6.3 

0.44 

3.7 

26  13.4 

15  19.8 

+  6  23.7 

-0.8285 

0.5541 

0.0079 

-  7 

-64 

40  (leininorum 

6.3 

+0.44 

+  3.6 

+26    3.8 

15  37.5 

+  6  40.8 

-0.6551 

0.5541 

-0.0086 

+  4 

-57 

6i  Geminorum 

5.7 

0.45 

3.2 

24  22.2 

16  58.9 

+  7  59.4 

+  1.1845 

0.5534 

0.0117 

+90 

+55 

1  4S  Geminorum 

6.0 

0.49 

3.0 

24  18.7 

21  28.3 

-11  40.5 

+1.1760 

0.5529 

0.0221 

+90 

+54 

52  Geminorum 

6.3 

0.51 

3.1 

25    4.4 

22  28.0 

-10  42.8 

+0.3163 

0.5525 

0.0245 

+61 

0 

'   A  Geminorum 

5.7 

0.55 

3.0 

25  15.5 

1»    2  25.0 

-  6  54.0 

0.0000 

0.5521 

0.0333 

+41 

-17 

K  (jeminor.    mult. 

3.6 

+0.63 

+  2.5 

+24  39.6 

11  56.0 

+  2  17.5 

+0.2367 

0.5489 

-0.0549 

+56 

-  8 

(j-(vancri 

6.3 

0.70 

2.3 

25  23.4 

19  50.4 

+  9  56.0 

-1.0700 

0.5464 

0.0720 

-26 

-65 

A  Cancri 

5.7 

0.75 

1.6 

24  21.9 

JJO    4  34.9 

-  5  37.1 

-0.6501 

0.5429 

0.0904 

+  4 

-62 

'     t>- Cancri 

5.8 

0.78 

+  1.3 

24  30.3 

8  21.8 

-  1  57.7 

-1.1620 

0.5410 

0.0980 

-34 

-65 

^  Cancri 

5.0 

0.87 

-  0.3 

22  29.2 

31    3  52.3 

-  7    4.9 

-1.2090 

0.5328 

0.1348 

-38 

-68 

'  7!)  Cancri 

6.3 

+0.88 

-  0.4 

+22  26.3 

4  21.4 

-  6  36.7 

-1.2260 

0.5326 

-0.1355 

-40 

-68 

U.A.C.3I38 

6.3 

0.88 

0.6 

21  43.9 

5  57.8 

-  5    3.3 

-0.6563 

0.5311 

0.1383 

+  5 

-67 

n.A.C.3206 

6.3 

0.89 

1.0 

20  15.5 

11  27.5 

+  0  16.1 

+0.1927 

0.5292 

0.1478 

+53 

-20 

7/  Leonis 

3.3 

0.91 

2.5 

17  17.6 

3J*    8  55.6 

-  2  55.1 

-0.0315 

0.5180 

0.1792 

+40 

-35 

42  l^eoniH 

6.0 

0.80 

3.0 

15  31.5 

16  26.8 

+  4  22.7 

+0.5511 

0.5154 

0.1891 

+77 

-  6 

i  l^eonis 

5.7 

+0.88 

-  3.3 

+14  41.8 

21  52.3 

+  9  38.7 

+0.4304 

0.5131 

-0.1952 

+68 

-p 

k  Leonis 

5.7 

+0.87 

-  3.8 

+  14  46.2 

•^3    5  23.6 !  -  7     2.9 

-1.1500 

0.5099 

-0.2030 

-27 

-75 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 


FEBRUARY. 


Tub  Stab's 


Xarne. 


Q  Virginia 
V   Virgin  18 
e   Virginis 
B.A.C.4254 

65  Virginis 

66  Virginis 
l^  Virginis 

80  Virginis 
88  Virginis 

B.A,CA647mun 

W.  xiii,  8*-i5 

94  Virginis 

95  Virginia 

96  Virginis 
K  Virginis 

2  Librie 
fi  Librae 


iCag. 


5.9 
4.0 
5.5 
6.1 
6.1 

6.0 
5.1 
6.1 

6.H 
6.4 

6.8 
6.8 
6.0 
6.9 
4.2 

6.5 
57 


Ked'ns  from 

1891.0.  Apparent 

Doclination. 


Aa 


M 


+0.80 
0.78 
0.69 
0.63 
0.47 

+0.47 
0.44 
0.43 
0.37 
0.34 

+0.33 
0.30 
0.29 
0.28 
0.27 

+0.22 
+0.11 


-5.2 
5.0 
5.4 

5.7 
5.1 

-5.1 
5.0 
5.2 
5.0 

4.8 

-4.4 
4.7 
4.6 
4.4 
4.4 

-4.2 
-3.7 


+  8  44.2 
7    8.3 

3  55.1 
+  2  27.2 

-  4  21.4 

-  4  35.7 

5  41.7 

4  50.5 

6  17.7 

7  31.4 

-  9     1.6 

8  22.4 

8  47.7 

9  49.2 
9  46.1 

-11    13.1 
-13  41.7 


At  Conjuxctios  in  R.  A. 


Washington 
Mean  Time. 


d     li    in 
34    9  35.6 

13  40.4 
93    8  49.2 

18  50.4 
t»6  19  39.8 

20  19.8 

ay    0  23.5 

2  19.8 

9  14.6 

12  49.5 

13  14.5 

18  50.8 

19  4.3 

20  16.2 
22  19.2 


98    3  49.6    -II  54.5 
17    6.2    +  0  58.6 


Hour  Angle 
H 


38.5 
19.5 
3.1 
41.8 
50.3 


+  5  29.3 
+  9  26.2 
+11   19.2 

-  5  57.5 

-  2  28  7 

-  2  4.4 
+  3  22.4 
+  3  35.5 
+  4  45.3 
f  6  44.7 


-0.5064 
+0.3408 
-0.6277 
-1.2750 
+0.3443 

+0.4487 
+0.7003 
-0.6910 
-0.7063 
-0.1894 

+1.3570 
-0.6346 
-0.2255 
+0.6255 
+0.1034 

+0.4547 
+0.2793 


0.5005 
0.5002 
0.4969 
0.4964 
0.5011 

0.5011 
0.5012 
0.5013 
0.6035 
0.5045 

0.5046 
0.5068 
0.5070 
0.5077 
0.5081 

0.5107 
0.5183 


y' 


-0.2256 
0.2280 
0.2353 
0.2372 
0.2359 

-0.2359 
0.2346 
0.2342 
0.2316 
0.2297 

-0.2296 
0.2266 
0.22(>4 
0.2260 
0.2246 

-0.2207 
-0.2096 


Limiting 
Parallels. 


+10-67. 
+57-17 

+  8 ;  -70 
-46 !  -H8 
+60   -23; 

-18 

-  5' 
-89 

+  4 ' -9)  • 

+31) 


+84 
+  5 


+81 
+  7 
+27 
+77 
+45 

+65 
+53 


I 


+48, 
-841 
-54 
-  8 
-36' 

.18' 
-26 


MARCH. 


v>  Librie 
v«  Librie 
o'  LibraB 
C  Libra) 
C^  Librie 

^3  Librae 
C^  LibrsB 
41  LibrtB 
K  Librs 
A  Libm 

47  Librie 
^»  Scorpii 
/J^Scorpii 
(ji  Scorpii 
(j3  Scorpii 

v^  Scorpii 

u  Ophiuclii 
22  Ophiuchi 
24  Ophiuchi 
39  Ophiuchi  mult. 

B.A.C.5831 

Q  Ophiucki 

b  Ophiuchi 

c'^  Ophiuchi 

63  Ophiuchi 

7  Sagittarii 
9  Sagittarii 
^  Sagittarii 

B.A.C.6369 
a  Sagittarii 

^  Sagittarii 
X^  Sagittarii 
;^3  Sagittarii 
;^  Sagittarii 
/i>  Sagittarii 


var. 


var. 


A>  Sagittarii 
17  Capricorai 


5.5 

+0.03 

-3.2 

6.9 

+0.03 

3.1 

6.4 

-0.03 

4.0 

6.0 

0.07 

3.4 

7.0 

0.08 

32 

6.0 

-0.08 

-3.5 

5.8 

0.09 

3.4 

5.9 

0.14 

2.7 

5.1 

0.15 

3.3 

5.1 

0.21 

2.6 

6.4 

-0.22 

-2.8 

2.9 

0.26 

2.8 

5.5 

0.26 

2.8 

4.6 

0.27 

2.6 

4.6 

0.28 

2.5 

4.2 

-0.30 

-3.1 

4.7 

0.40 

2.7 

6.7 

0.52 

2.2 

6.0 

0.53 

2.4 

5.5 

0.64 

2.3 

6.5 

-0.61 

-2.4 

3.3 

0.67 

2.2 

44 

0.71 

2.6 

5.2 

0.70 

2.7 

6.6 

0.82 

2.6 

5.9 

-0.85 

-3.0 

6.0 

0.86 

3.0 

2.9 

098 

3.2 

6.2 

1.05 

3.8 

2.3 

1.11 

3.8 

5.4 

-1.18 

-4.5 

5.4 

1.22 

5.0 

6.3 

1.22 

5.0 

5.6 

1.22 

5.1 

6.0 

1.26 

5.1 

4.6 

-1.26 

-5.2 

6.0 

-1.47 

-7.7 

-15  50.1 
16  3.8 

15  9.4 

16  20.3 

17  4.0 

-16  14.1 
16  29.1 

18  56.6 

19  19.6 
19  50.5 

-19  3.7 
19  30.5 

19  30.3 

20  22.5 

20  34.5 

-19  10.8 

21  14.0 

23  19.9 

22  58.6 

24  10.1 

-23  57.1 
24  53.5 
24  4.5 

23  52.7 

24  51.9 

-24  16.8 

24  21.8 

25  28.8 

25  7.1 

26  26.0 

-25  26.7 

24  43.3 

24  37.6 

24  10.7 

24  57.6 

-25  7.5 
-21  54.7 


1  I  44.2 

1  49.7 

8  48.3 

12  17.1 

12  54.9 

13  26.9 

14  31.3 

17  19.5 

18  45.7 
s»  0  5.3 

0  52.8 
5  40.5 

5  40.6 

6  17.1 

6  33.0 

8  40.1 

17  38.0 

3  3  28.0 
4  18.6 

13  14.5 

13  17.0 

14  53.3 

16  42.7 

18  47.5 

4  4  18.7 

7  30.3 
7  54.7 

17  24.5 
23  58.4 

5  3  59.0 

.11  47.0 

15  31.0 
15  33.4 
15  36.7 

19  36.5 

19  51.8 
O  22  23.2 


+  !)  20.8 
+  9  26.2 

-  7  48.3 

-  4  26.1 

-  3  49.5 

-  3  18.5 

-  2  16.3 
+  0  26.6 
+  I  49.9 
+  6  59.1 

+  7  45.0 
-II  36.9 
-II  36.8 
-II  1.5 
-10  46.1 

-  8  43.4 

-  0  4.0 
+  9  25.0 
+  10  14.0 

-  5  10.0 

-  5  7.6 

-  3  34.8 


-  1 

+  0 
+  9 

-11 
-II 

-  2 
+  4 

+  8 


49.5 
10.5 
20.0 

35.9 
12.5 

5.2 
13.0 

3.8 


-  8  27.4 

-  4  52.3 

-  4  50.1 

-  4  46.9 

-  0  57.1 

-  0  42.4 
+  0  43.5 


+0.8150 
+1.0410 
-1.3040 
-0.6947 
-0.0339 

-1.0230 
-0.9554 
+  1.1620 
+1.3075 
+0.9253 

-0.0408 
-0.3592 
-0.3628 
+0.4620 
+0.63,36 

-1.1820 
-0.3410 
+0.5801 
+0.1080 
+0.3802 

+0.1510 
+0.9757 
-0.0433 
-0.4308 
-0.1048 

-0.8866 
-0.8216 
-0.0341 
-0.5076 

+0.8288 

-0.0438 
-0.6522 
-0.7445 
-1.1930 
-0.2216 

-0.0420 
-0.8312 


0.5244 

-0.2007 

+74 

0.5244 

0.2007 

+74 

0.5288 

0.1923 

-50 

0.5309 

0.1923 

-  3 

0.5317 

0.1872 

+32 

0.5323 

-0.1863 

-24 

0.5325 

0.1847 

-19 

0.5350 

0.1809 

+71 

0.5358 

0.1788 

+71 

0.5407 

0.1711 

+70 

0.5414 

-0.1698 

+29 

0.5449 

0.1630 

+12 

0.5449 

0.1620 

+12 

0.5454 

0.L611 

+56 

0.5450 

0.1603 

+66 

0.5471 

-0.1567 

-40 

0.5546 

0.1403 

+10 

0.56^6 

0.1202 

+60 

0.5636 

0.1180 

+31 

0.5708 

0.0983 

+45 

0.5708 

-0.0983 

+31 

0.3725 

0.0946 

+65 

0.5734 

0.0901 

+20 

0.5749 

0.0849 

-  1 

0.5813 

0.0612 

+14 

0.5848 

-0.0524 

-29 

0.5848 

0.0513 

-25 

0.5903 

0.0250 

+15 

0.5936 

-0.0051 

-12 

0.5956 

+0.0053 

+64 

0.5977 

+0.0284 

+14 

0.5983 

0.0394 

-17 

0.5983 

0.03!)6 

-22 

0.5983 

0.0396 

-54 

0.5984 

0.0516 

+  7 

0.5994 

+0.0522 

+  17 

0.5978 

+0.1287 

-19 

+  3 
+18 1 
-90 1 
-90 
-43 

-90 
-90 
+30 
+49 

*"i 

-44  j 
-63  I 
-64, 
-16; 
-  6 

-90, 

-62' 

-9l 

-35 

-20 

-33 
+17 
-44 

-70 

-48 

-90 
-90 
-43 
-76 
+  7 


-44, 

-90 
-90 
-90 


-44, 

-90 
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ELEMENTS  FOR  THE  PREDICTION  OF  OOCULTATIONS. 

MARCH. 

Thb  Stab's 

At  C03ijuscnoN  ix  R.  A, 

LiniiUng 
Parallels. 

Name. 

MaR. 

Bed'ns  from 
1891.0. 

Apparent 
Doclination. 

Waahlnjftou  Hour  Anglo 
Mean  Time.           H 

Y 

+0.1038 
-0.4678 
+0.0083 
+0.7519 
+0.7377 

x' 

y' 

N. 

-3§ 
-72 
-41 
+  I 
-  1 

Aa 

A6 

X  Capricorni 
527  Capricorni 

^  Capricorni 
33  Capricorni 
37  Capricorni 

5.4 
65 
5.5 
5.7 
6.0 

B 

-1.51 
1.51 
I.Vi 
1.53 
1.55 

-8:2 
8.4 

8.5 
8.6 
9.0 

-21°  38.1 

20  59.8 

21  6.5 
21   19.1 
20  34.4 

i\      h    111 

7    7     1.2 

7  24.3 

9  46.1 

13     5.3 

17  17.1 

It    m 
+  9     0.6 
+  9  22.7 
+11   38.8 

-  9  10.1 

-  5     8.3 

0.5954 
0.5954 
0.5940 
0.5925 
0.5906 

+0.1511 
0.1517 
0.1582 
0.1660 
0.1761 

+3:1 

+  4 
+28 

+66 
+69 

e  Capricorni 
K  Capricorni 

4.7 
5.0 

-1.54 
1.54 

-9.1 
9.3 

-19  57.5 
-19  21.9 

NEW 

18  10.0 
20  21.6 

MOON, 

-  4  17.5 

-  2  11.2 

+05885 
+0.1000 

0.5905 
0.5899 

+0.1780 
0.1835 

+46 
+36 

-26 
-36 

26  Ceti 

5.9 

1.51 

9.2 

+  0  46.9 

11    9  23.5;  +  7  43.1 

+0.9933 

0.5536 

0.2656 

+90 

+12 

29  Ceti 

33  Ceti 

35  Ceti 
/  Piseium 
fi  Piseium 

6.3 

6.r 

6.3 
5.1 
5.0 

-1.51 
1.50 
1.50 
1.49 
1.48 

-9.0 
8.9 
8.9 

8.5 
7.8 

+  1  25.3 
1  51.9 
1   53.6 
3    2.3 
5  34.7 

11  15.1 

12  18.6 

13  17.0 
15  38.1 
21     8.6 

+  9  30.8 
+10  32.0 
+11  28.5 
-10  15.4 
-  4  56.1 

+0.8547 
+0.7226 
+0.9272 
+0.4148 
-0.6650 

0.5539 
0.5533 
0.5531 
0.5531 
0.5527 

+0.2654 
0.2647 
0.2643 
0.2634 
0.2605 

+90 
+90 
+90 
+66 
+  7 

+  5 
-  4 

+  9 
-20 

-83 

V  Piseium 

^  ArietiR 
B.  AC.  7.15 
31  Arieti8 
38  Arietis 

4.6 
5.3 
6.5 
5.7 

5.0 

-1.44 
1.34 
1.34 
1.32 
1.29 

-7.7 
5.4 
5.3 
4.5 
4.3 

+  4  56.1 
10    6.9 

10  4.3 

11  58.4 
11  59.1 

19    2  12.6 

21  37.7 

22  30.0 
13    2  53.0 

6  37.0 

-  0    2.6 

-  5  17.5 

-  4  27.1 

-  0  12.9 
+  3  23.5 

+1.2870 
+0.9276 
+1.1790 
+0.2850 
+  1.1350 

0.5518 
0.5511 
0.5507 
0.5514 
0.5521 

+0.2569 
0.2380 
0.2370 
0.2315 
0.2268 

+90 
+90 
+90 
+58 
+90 

+38 
+12 
+30 
-23 

+28 

a  Arietia 

13  Tauri 

14  Tauri 

B.A  C.l24*i 

o'  Tauri 

5.5 
5.7 
63 
6.3 
6.0 

-1.29 
Ml 
1.10 
1.02 
0.97 

-3.3 

0.4 

-0.3 

+0.3 

0.3 

+  14  37.9 
19  21.0 
19  19.2 
19  53.6 
19  19.2 

9  30.1 

14    7  58.2 

8  37.0 

16  13.5 

19  45.6 

+  6  10.6 
+  3  52.0 
+  4  29.3 
+  11  49.9 
-  8  45.5 

-0.9067 
-1.1570 
-1.0060 
-0.2577 
+0.9270 

0.5524 
0.5551 
0.5550 
0.5558 
0.5569 

+0.2227 
0.1854 
0.1842 
0.1695 
0.1626 

-  8 
-30 
-17 
+27 
+90 

-75 
-72 
-71 
-45 
+21 

Neptu.nk 

w«  Tauri 

51  Tauri 

53  Tauri 

56  Tauri 

5.7 
6.0 
6.0 
6.0 

-0.93 
0.94 
0.93 
0.93 

+0.9 
1.2 
1.1 
1.3 

+19  26.9 

20  18.6 

21  18.8 

20  52.7 

21  30.6 

23    4.5 

23  17.4 

23  45.7 

IS    0  13.5 

0  17.5 

-  5  34.0 

-  5  21.2 

-  4  54.2 

-  4  27.1 

-  4  23.3 

+  1.3210 
+0.4574 
-0.5183 
+0.0070 
-0.6428 

0.5563 
0.5572 
0.5572 
0.5578 
0.5578 

+0.1556 
0.1551 
0.1541 
0.1533 
0.1533 

+90 
+71 
+13 
+42 
+  6 

+63 
-  6 
-59 
-28 
-66 

«»  Tauri 
««  Tauri 

B.  A.C.  1373 
T  Tauri 
99  Tauri 

4.7 

6.3 
6.0 
4.5 
6.0 

-0.91 
0.91 
0.89 
0.82 
0.73 

+  1.6 
1.6 
1.5 
2.2 
3.1 

+22    2.6 
21  57.0 

21  22.4 

22  44.9 

23  46.6 

2  47.4 

2  49.0 

3  57.4 
10    8.0 
16  52.2 

-  1  58.7 

-  1  57.3 

-  0  51.1 
+  5     6.1 

+11  :)6.i 

-0.8239 
-0.7242 
+0.0471 
-0.5412 

-0.7887 

0.5578 
0.5584 
0.5584 
0.5585 
0.5598 

+0.1476 
0.1478 
0.1154 
0.1317 
0.1 167 

-  5 
+  1 
+45 
+  12 

-  4 

-68 
-68 
-25 

-58 
-66 

103  Tauri 
118  Tauri 
121  Tauri 
132  Tauri 
139  Tauri 

6.0 
5.7 
6.0 
5.3 
5.3 

-0.67 
0.55 
0.50 
0.41 

+3.2 
4.1 
3.8 

If, 

+24    7.2 
25    3.7 

23  57.9 

24  31.8 

25  56.4 

21   19.8 

16    6  28.7 

9  10.7 

15    2.7 

18  54.4 

-  8    6.0 
+  0  43.3 
+  3  19.4 
+  8  58.0 
-II   J7.7 

-0.6561 
-0.7852 
+0.6049 
+0.4250 

-0.8588 

0.5593 
0.5604 
0.5694 
0.5599 
0.5597 

+0.1066 
0.0850 
0.0787 
0.0645 
0.0554 

+  5 

-  4 

+86 
+70 

-  9 

-63 
-65 
+10 

5  (xeminorum 

E  Geminorum 

37  Geminorum 

30  Geminorum 

40  Geminorum 

6.7 
3.2 
6.3 
6.3 
6.3 

-0.28 

0.07 

-0.01 

+0.01 

0.02 

+4.5 
4.7 
4.6 
4.9 
4.9 

+24  26.7 
25  14.3 

25  30.7 

26  13.4 
26    3.8 

ly    0  49.6 
14  57.7 
19  58.1 
21  29.8 
21  47.3 

-  5  35.2 
+  8     2.0 
-11     7.3 

-  9  38.8 

-  9  21.9 

+1.0340 
+0.5171 
+0.2265 
-0.5580 
-0.3877 

0.5591 
0.5569 
0.5555 
0.5546 
0.5546 

+0.0407 

+0.0067 

-0.0054 

0.0090 

0.0096 

+90 
+77 
+55 
+10 
+20 

+40 
+12 
-  3 
-49 
-37 

iVi  Geminorum 
A  Geminorum 
c  Geminorum 
K  Geminor.  mult 
(j'  Canrri 

6.3 
5.7 
6.0 
3.6 
6.0 

+0.11 
0.16 

0.29 
0.29 
0.39 

+4.4 
4.4 
4.3 
4.1 

4.0 

+25    4.4 

25  15.5 

26  2.6 

24  39.6 

25  41.4 

18    4  34.0 

8  29.4 

17  46.2 

17  57.1 

1»    1  27.1 

-  2  49.4 
+  0  57.8 
+  9  55.5 
+10    6.0 

-  6  39.1 

+0.5710 
+0.2496 
-1.0310 
+0.4753 
-1.1360 

0  5530 
0.5514 
0.5484 
0.5492 
0.5453 

-0.0256 
0.0348 
0.0560 
0.0564 
0.0729 

+83 
+.'i7 
-22 
+74 
-32 

+  13 

:^ 

+  6 
-61 

,    (j^  Cancri 

j    X  Cancri 

v'  Cancri 

ir«  Cancri 

V*  Cancri 

6.3 

5.7 
5.8 
6.0 
5.7 

+0.40 
0.50 
0.54 
0.55 
0.56 

+:j.9 
3.0 
3.1 
3.0 
3.1 

+25  23.4 
24  21.9 
24  30.3 
24  26.9 
24  27.3 

1  49.8 
10  33.3 

14  20.1 

15  42.1 

16  24.0 

.  -  6  17.4 

+  2    8.7 
+  5  48.1 
+  7     7.4 
+  7  47.9 

-0.8371 
-0.4339 
-0.9486 
-1.0240 
-1.1050 

0.5450 
0.5416 
0.5408 
0.5408 
0.5379 

-0.0734 
0.0917 
0.0995 
0.1021 
0.1038 

-8 
+16 
-15 
-21 

-28 

-65 
-46 
-65 
-66 
-66 

f  Cancri 
79  Cancri 

5.0 
6.3 

+9.73 
+0.73 

+1.6 
+1.6 

+22  29.2 
+22  26.3 

30    9  51.7 

10  20.7 

+  0  42.0 
+  1    10.0 

-1.0290 
-1.0450 

0.5303 
0.5303 

-0.1360 
-0.1370 

-20 
-21 

-68 
-68 

422 


OCCDLTATIONS,  1891. 


ELEMENTS  FOR  THE  PREDICTION  OF  OCOULTATIONS. 


MARCH. 


Thb  ST1B*8 


At  Conjunction  in  R.  A. 


Limiting 
PanOlels. 


Naue. 


n.  AC.  3138 
IJ.A.C.3206 
r)  Leoni8 
42  Leonig 
t  Leonis 

k  Leonis 

(J  Virginis 

v  VirginiH 

c  Virginis 

65  V^irginis 

66  Virginis 
/-Virginia 

80  Virginia 
rtS  Virginia 
n.A.t'.46l7  muli. 

W.  xiii,825     . 

94  Virginis 

95  Virginis 
I»6  VirginiH 

K  Virginia 

2  Librae 
//  Libr» 
i/>  l/ibrie 
1''  Li  brie 
28  Librip 

C  Libra 
C^  LibriR 
C'»  LibroB 
C*  Librw 
41   Librv 

K  Librae 
X  l/ibrie 
47  Librs 
/i'  Srorpii 
f^^Scorpii 

6>'  Scorpii 

w^Scorpii 

rj  Opliiuclii 
22  Ophiuchi 
24  Ophiuchi 

39  Ophiuchi    mult. 
B.A.C.5831 
0  Ophiuchi 
b  Opliiuchi      var. 
cU)pl)iuchi 

63  Ophiuchi 
7  Sngittiirii 
9  Sngittarii 


^ag. 


6.3 
6.3 
3.3 
6.0 
5.7 

5.7 
5.9 
4.0 
5.5 
6.1 

6.0 
5.1 
6.1 
68 
6.4 

6.8 
6.8 
6.0 
6.9 
4  2 

6.5 
5.7 
5.5 
6.9 
6.0 

6.0 
7.0 
6.0 

5.8 
5.9 

5.1 
5.1 
64 
2.9 
5.5 

4.6 
4.6 
4.7 
6.7 
6.0 

5.5 
6.5 
3  3 
4.4 
5.2 

6.6 

5.9 
6.0 


Bed'ns  from 
1891.0. 


Aa 

AS 

8 

+074 

+1.3 

0.77 

+0.6 

0.89 

-1.3 

0.91) 

2.1 

0.93 

2.5 

+0.95 

-31 

0.99 

5.3 

0.99 

5.6 

0.99 

6.0 

0.93 

7.4 

+0.J)2 

-7.4 

0.92 

7.4 

0.91 

7.5 

0.88 

7.6 

0.87 

7.5 

+0.87 

-7.3 

0.H5 

7.4 

0.85 

7.4 

0.84 

72 

0.84 

7.3 

+0.81 

-7.1 

0.76 

67 

0.72 

65 

0.72 

6.1 

0.68 

5.8 

+0.66 

-62 

0.65 

6.0 

0.65 

62 

0.64 

6.4 

0.61 

5.5 

+0.60 

-5.4 

0.57 

5.2 

0.56 

5.4 

0.54 

5.5 

0.54 

5.5 

+0.52 

-5.1 

0.52 

5.1 

0.43 

4.9 

0.34 

4.1 

0.33 

4.1 

+0.24 

-3.7 

0.25 

3.7 

0.2:^ 

3.4 

0.21 

3.8 

0.19 

3.7 

+0.09 

-3.1 

0.05 

3.2 

+0.04 

-3.2 

Apparent 
Declination. 


Washington 
Mean  Time. 


+21  43.9 

20  15.5 

17  17.6 

15  31.5 

14  41.8 

+14  46.2 
8  44.2 
7    8.3 

+  3  .55.1 

-  4  21.4 

-  4  35.7 

5  41.7 
4  50.5 

6  17.7 

7  31.4 


1.6 
22.4 
47.7 

49.2 
46.1 


-II   13.1 
13  41.7 

15  50.1 

16  3.8 

17  45.9 

-16  20.3 

17  4.0 
16  14.1 
16  29.1 

18  56.6 

-19  19.6 

19  50.5 
19  3.7 
19  30.5 

19  30.3 

-20  22  5 

20  34  5 

21  14.0 

23  20.0 

22  58.7 

-24  10.2 

23  57.2 

24  53-6 

24  4.6 

23  52.8 

-24  52.0 

24  16.9 
-24  21.9 


d    h    ni 
SIO  1 1  57.4 

17  28.0 
91  15    0.4 

22  32.6 
99    3  58.9 

U  31.3 

93  15  44.9 
19  49.9 

94  14  56.4 
9«     1   37.8 

2  17.5 

6  19.9 

8  15.5 
15     8.1 

18  41.8 

19  6.8 
9y    0  41.4 

0  54.9 
2    63 

4  89 

9  37.8 

22  51.8 
98    7  29.0 

7  34.5 
14  26.8 

18    2.0 

18  39.8 

19  11.9 

20  16.4 

23  5.0 

9»    0  31.4 

5  52.2 

6  39.8 
11  29.2 

11  29.2 

12  5.9 
12  21.9 
23  32.2 

30  9  28.9 
10  20.1 

19  24.0 
19  26.6 

21  4.4 

22  55.6 

31  1     2.9 

10  45.4 
14  1.4 
14  26.2 


HoarAnglc 
H 


4.0 
56.8 


h    m 
+  2  43.7 
+  8 

+  4  5L.. 
-11  44.1 

-  6  27.2 

+  0  52.2 
+  4  183 
+  8  16.2 
+  2  51.3 
-11  24.2 

-10  45.6 

-  6  49.9 

-  4  57.6 
+  1  43  4 

+  5  n.o 

+  5  35  3 
+11  0.3 
+11  13.5 
-11  37.2 

-  9  38.2 

-  4  18.9 
+  8  31.6 

-  7  7.0 

-  7  1.7 

-  0  22.2 

+  3  6  2 
+  3  42.8 
+  4  13.8 
+  5  16.2 
+  7  59.5 

+  9  23.0 

-  9  26.6 

-  8  40.6 

-  4     0.8 

-  4     0.8 

-  3  25.3 

-  3  9.9 
+  7  37.6 

-  6  46.7 

-  5  57.2 


47.0 
49.5 
23.7 
10.8 
13.4 

25.9 
17.4 
53.5 


-0.4844 
+0.3550 
+0.0870 
+0.6519 
+0.5186 

-1.0760 
-0.5066 
+0.3309 
-0.5875 
+0.1993 

+0.3035 
+0.5466 
-0.8464 
-0.8762 
-0.3643 

+1.1800 
-0.8235 
-0.4164 
+0.4309 
-r  0925 

+0.2519 
+0.0542 
+0.5790 
+0.8074 
+  1.2775 

-0.9445 
-0.2814 
-1.2750 
-1.2080 
+0.9158 

+1.0670 
+0.6738 
-0.2959 
-0.6210 
-0.6246 

+0.2046 
+0.3754 
-0.6088 
+0.3192 
-0.1588 

+0.1193 
-0.1140 
+0.7192 
-0.3275 
-0.7023 

-0.3668 
-1.1610 
-1.0910 


0.5294 
0.5260 
0.5158 
0.5130 
0.5107 

0.5078 
0.4996 
0.4995 
0.4974 
0.5013 

0.5016 
or.5031 
0.5040 
0.5050 
0.5068 

0.5069 
0.5089 
0.5091 
0.5098 
0.5101 

0.5125 
0.5198 
0.5253 
0.5253 
0.5294 

0..5316 
0.5322 
0.5326 
0.5336 
0.5352 

0.5365 
0.5396 
0.5405 
0.5439 
0.5439 

0.5441 
0.5444 
0.5525 
0.5600 
0.5608 

0.5665 
0.5665 
0.5665 
0.5665 
0.5706 

0.5747 
0.5774 
0.5774 


N. 


-0.1398 
0.1490 
0.1807 
0.L902 
0.1967 

-0.2044 
0.2278 
0.2304 
0.2382 
0.2390 

-0.2390 
0.2380 
0.2375 
0.2345 
0.2330 

-0.2328 
0.2296 
0.22JK) 
0.2288 
0.2272 

-0.2235 
0.2119 
0.2025 
0.2025 
0.1940 

-0.1892 
0.18^6 
0.1878 
0.1864 
0.1821 

-0.1803 
0.1717 
0.1706 
0.1627 
0  1627 

-0.1615 
0.I6I1 
0.1405 
0.1203 
0.1183 

-0.0979 
0.0977 
0.0941 
0.0895 
0.0844 

-0.0600 

0.0515 

-0.0504 


APRIL. 


"X  Sagiltarii 

B.A.C.6369 
a  Sagittarii 
^f  Sngittarii 

X^  Sagiltarii 
;t2  Sagittarii 


2.9 

-0.07 

-2.8 

6.2 

0.16 

3.1 

2.3 

0.21 

2.9 

54 

0.31 

3.1 

5.4 

-0.36 

-3.4 

6.3 

-0.36 

-3.5 

-25  28.9 

25  7.2 

26  26.0 
25  26.7 

-24  43.3 
-24  37.6 


V    0    9.8 
6  54.5 
II      1.6 
19    3.6 

22  .54.6 
22  57.1 

+  6  27.7 
-11     3.4 
-  7    5.9 
+  0  37.1 

+  4  19.0 
+  4  21.3 

-0.2941 
-0.7689 
+0.5876 
-0.2945 

-0.9040 
-0.9998 

0.5825 
0.5848 
0.5853 
0.5878 

0.5883 
0.5883 

-0.0244 

-0.0086 

+0.0058 

0.0285 

+0.0395 
+0.0395 

I 


s. 


-56 
-11 

-28 
0 

-  91 

I 

-75 
-72 
-23 
-79 
-31 

-26 
-13 
-90 
-90 ' 
-63! 

+27 
-90 
-66 
-19: 

-28. 
-3!»  I 

-90 

-58  I 
-90 
-IM); 
+10 

+21 

-  5 
-60 
-86 
-86 

-31 
-21 
-85 
-24 
-51 

-35 

-481 

-  1 
-62 
-90  ' 


+15 
+63 
+46 

+88 
+75 

-20 
+  15 
+61 
+11 
+52 

+58 
+74 

-  5 

-  7 
+22 

+81 

-  5 
+18 
+64 
+35 

+53 
+39 
+69 
+74 
+72 

-18 
+  19 
-47 
-39 
+71 

+71 
+70 
+16 

-  3 

-  3 

+41 
+51 

-  4 
+43 
+17 

+29 
+17 
+65 
+  6 
-15 

+  1  I  -65 
-50  -90 
-44  I  -90 


+  2 
-26 
+51 
+  2 

-33 

-38 


-60 
-90 
-  8 
-60 

-90  j 
-90 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 

APRIL. 

Tni  Star's 

At  CoxjU2(cnoN  in  B.  A. 

Limiting 
Parallels. 

Xame. 

Mag. 

JRed'ns  from 
1891.0. 

Apparent 
DecUnation. 

Washington 
Mean  Tune. 

(I     h    ni 
5>    3     8.3 
3  23.8 
3    6  50.3 

15  46.8 

16  10.8 

Hour  Anglo 

r 

x' 

y^ 

N. 

-  6 
+  5 
-34 
+23 

-  8 

S. 

-73 
-50 
-00 
-47 
-90 

^a 

£i6 

A'Sagittarii      var. 

A^Sagittarii 
17  Capricorni 

X  Capricorni 
27  Capricorni 

6.0 
4.6 
6.0 
5.4 
6.5 

-0%1 
0.41 
0.72 
0.82 
0.8J 

3.3 

4.8 
4.9 
5.2 

-24°  57.6 
25    7.5 
21  54.7 
21  38.0 
20  59.7 

h    ni 
+  8  22.6 
+  8  37.4 
+10  58.8 

-  4  25.6 

-  4    2.6 

-0.4632 
-0.2828 
-1.055iO 
-0.0920 
-0.6705 

0.5H80 
0.5880 
0.5861 
0.5829 
0.5827 

+0.0512 
0.0510 
0.1275 
0.1499 
0.1508 

^  Capricorni 
33  Capricorni 
35  Capricorni 
37  Capricorni 

t  Capricorni 

5.5 
5.7 
6.2 
6.0 

4.7 

-0.84 

0.87 
0.88 
0.92 
0.93 

-5.1 
5.1 
5.0 
5.4 
5.6 

-21    6.4 
21  19.0 
21  40.1 
20  34.3 
19  57.4 

18  37.6 

22  3.8 

23  18.5 
4    2  24.5 

3  19.0 

-  1  41.5 
+  1  36.7 
+  2  48.5 
+  5  47.4 
+  6  39.8 

-0.1823 
+0.5809 
+1.1400 
+0.5716 
+0.1167 

0.5825 
0.5813 
0.5813 
0.5705 
0.5797 

+0.1567 
0.1648 
0.1678 
0.1747 
0.1767 

+10 
+63 
+68 
+63 
+37 

-53 
-10 
+21) 
-10 
-35 

K  Capricorni 
B.A.C.7550 
20  Aquiu-ii      mult 
56  Aquarii 

r*  Aquarii      midt. 

5.0 
6.3 
6.5 
6.3 

5.8 

-0.95 
0.06 
1.03 
1.12 
1.17 

-5.8 
5.6 
6.4 
7.1 
7.3 

-19  21.8 
20    7.2 
17  29.4 
15    8.6 
14  37.9 

5  35.4 

5  49.0 

13  43.7 

«    1  20.8 

8  42.3 

+  8  51.0 
+  9    4.2 
-  7  20.2 
+  3  51.9 
+  10  57.1 

-0.0682 
+0.7271 
-0.3881 
-0.2876 
+0.8626 

0.5785 
0.5784 
0.S747 
0.5710 
0.5676 

+0.1818 
0.1822 
0.1084 
0.2194 
0.2310 

+28 
+70 
+13 
+20 
+75 

-46 
-  1 
-66 

-59 
+  5 

r^  Aquarii 
74  Aquarii 
y;i  Aquarii 
y^3  Aquarii 
Vr*  Aquarii 

4.1 

6.0 
4.1 

4.2 

4.8 

-1.18 
1.19 
1.25 
1.26 
1.26 

-7.4 
7.8 
85 
8.2 
8.1 

-14  10.2 

12  11.9 

9  40.9 

9  46.8 

10  12.5 

9  30.G 
11  10.4 

20  46.2 

21  39.5 

22  6.7 

+11  43.6 
-10  40.2 

-  1  25.4 

-  0  33.0 

-  0     7.8 

+0.5922 
-0.9718 
-1.1450 
-0.8280 
-0.;'928 

0.5672 
0.5672 
0.5627 
0.5624 
0.5626 

+0.2322 
0.2346 
0.2465 
0.2476 
0.2480 

+71 
-16 
-27 
-  6 

+23 

-10 
-90 
-90 
-90 

-58 

B.  A.C.8274 
30  Piscium 
33  Piscium 

7.0 
4.6 

4.7 

-1.32 
1.34 
1.35 

.8.4 
8.4 
8.4 

-  6  59.3 

6  37.3 

-6  19.1 

NEW 

6  10  50.6 
16  53.4 
18  23.0 

MOON. 

-11  42.1 

-  6     1.0 

-  4  34.5 

-0.1024 
+0.0800 
+1.0870 

0.5503 
0.5582 
0.5576 

+0.2601 
0.2639 
0.2646 

+30 
+83 

+84 

-52 
+12 

+19 

o  Ari«tis 

13  Tauri 

14  Tauri 

B.  AC.  1242 
w»  Tauri 

5.5 
5.7 
6.3 
6.3 
6.0 

-1.49 
1.40 
1.40 
1..34 
1.30 

-4.1 
1.4 
1.3 

0.6 
-0.4 

+14  37.8 
19  20.9 
19  10.1 
10  53.6 
10  10.2 

O  10  58.6 

10  17  55.3 
18  33.0 

11  1  57.3 
5  23.4 

-  5  32.6 

-  8  22.7 

-  7  46.6 

-  0  3H.3 
+  2  40.5 

-0.7428 
-0.0524 
-0.8024 
-0.0531 
+  1.1220 

0.5586 
0.5635 
0.5635 
0.5650 
0.5655 

+0.2270 
0.1897 
0.1884 
0.1735 
0.1662 

+  2 
-12 
-  3 
+30 
+00 

-74 
-71 
-71 
-33 
+35 

w3  Tauri 
51  Tauri 
53  Tauri 
56  Tauri 

ic>  Tauri 

5.7 
6.0 
6.0 
6.0 
4.7 

-1.28 
1.29 
1.28 
1.29 
1.27 

+0.1 
0.3 
0.3 
0.4 
0.8 

+20  18.6 
21    18.8 

20  52.7 

21  30.6 

22  2.6 

8  40.2 
0  16.3 

9  43.8 
9  47.5 

12  13.2 

+  5  58.7 
+  6  24.0 
+  6  51.3 
+  6  54.8 
+  9  J5.2 

+0.6615 
-0.3007 
+0.2186 
-0.4233 
-0.6007 

0.5657 
0.5658 
0.5667 
0.5666 
0.5657 

+0.1566 
0.1576 
0.1568 
0.1568 
0.1513 

+00 
+25 
+55 
+18 

+  8 

+  6 
-45 
-18 
-53 
-63 

««  Tauri 
v'  Tauri 
t;«  Tauri 

B.A.C.I373 
r  Tauri 

6.3 
4.7 
6.0 
6.0 
4.5 

-1.27 
1.27 
1.27 
1.25 
1.21 

+0.8 
O.f) 
0.9 
0.7 
1.5 

+21  57.0 
22  33.9 
22  45.0 

21  22.4 

22  44.9 

12  14.5 

12  36.5 

13  1.5 
13  2r.2 
19  2L0 

+  0  16.5 
+  9  37.7 
+10     1.3 
+10  20.8 
-  7  52.7 

-0.5007 
-1.0820 
-1.2130 
+0.2603 
-0.3131 

0.5657 
0.5650 
0.5667 
0.5670 
0  5676 

+0.1513 
0.1501 
0.1406 
0.1486 
0.1348 

+  14 
-24 
-37 
+57 
+24 

-67 
-15 
-44 

99  Tauri 
103  Tauri 
;II8  Tauri 
121  Tauri 
125  Tauri 

6.0 
6.0 
5.7 
6.0 
6.0 

-1. 15 
1.10 
1.00 

0.%- 

0.93 

+2.3 
2.7 
3.7 
3.8 
4.2 

+23  46.6 

24  7.2 

25  3.7 
23  57.0 
25  50.2 

19    1  53.4 

6  13.1 

15    6.0 

17  43.4 

19  29.0 

-  I  34.6 
+  2  35.3 
+11     8.7 
-10  19.8 

-  8  38.0 

-0.5547 
-0.4181 
-0.5387 
+0.8331 
-1.0020 

('^88 
Cc588 
0.5688 
0.5688 
0.5676 

+0.1195 
0.1089 
0.0860 
0.0803 
0.0760 

+11 

+18 
+11 
+00 
-10 

-57 
-48 
-53 
+23 
-64 

!|32  Tauri 
139  Tauri 
5  Geminorum 
e  Geminorum 
37  Geminorum 

5.3 
5.3 
6.7 
3.2 
6.3 

-0.88 
0.84 
0.75 
0.56 
0.49 

+4.1 
4.7 

5.3 

+24  31.8 
25  56.4 

24  26.8 

25  14.4 
25  30.8 

23  25.3 

13  3  10.8 
8  56.4 

22  43.3 

14  3  36.7 

-  4  50.4 

-  1  13.2 
+  4  19.6 

-  6  23.6 

-  1  40.8 

+0.6567 
-0.6050 
+  1.2630 
+0.7568 
+0.4659 

0.5668 
0.5668 
0.5663 
0.5633 
0.5610 

+0.0657 

0.0561 

0.0416 

+0.0066 

-0.0056 

+00 
+  7 
+00 
+00 
+73 

+  14l 
-56; 
+62 
+25; 

+10 

j  30  Geminorum 

1  40  Geminorum 

52  Geminorum 

A  (leminorum 

e  Geminorum 

6.3 
6.3 
6.3 
5.7 

6.0 

-0.48 
0.47 
0.37 
0.31 
0.17 

+5.5 
5.5 
5.3 
5.4 
5.9 

+26  13.5 
26    3.9 
25    4.5 

25  15.6 

26  2.7 

5    6.4 

5  23.3 

12    1.8 

15  52.5 

14    0  59.2 

-  0  144 
+  0     2.0 
+  6  26.1 
+10    8.6 

-  5    3.9 

-0.3100 
-0.1397 
+0.8089 
+0.4909 
-0.7825 

0.5600 
0.5508 
0.5582 
0.5567 
0.5517 

-0.0001 
0.0100 
0.0261 
0.0353 
0.0568 

+24 
+34 
+00 
+75 
-  4 

-32' 
-23  i 

+  o' 

-64 

K  Geminor.   mvlt. 
u'  Cancri 

3.6 

6.0 

-0.16 
-0.07 

+5.3 
+5.7 

+24  39.7 
+25  41.5 

1     9.8 
8  32.7 

-  4  53.6 
+  2  14.1 

+0.7119 
-0.8927 

0.5517 
0.5479 

-0.0571 
-0.0753 

+00   +18' 
-1 1  :  -64 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 

• 

APRIL. 

Tub  Stab's  . 

At  Conjunction  in  11.  A. 

Limiting 
PanUlols. 

Nfime. 

<j2  Cancri 

X  Cancri 

t;>  Cancri        mult. 

v^  Cancri 

v^  Cancri 

Ifag. 

6.3 
5.7 
6.0 

5.8 
6.0 

Secl'na  firom 
1891.0. 

Apparent 
Declination. 

'Waaliinfrton 
Mean  Time. 

HonrAoffle 
H 

Y 

2' 

y' 

N. 

S. 

-0*05 

+0.06 

0.10 

0.12 

0.13 

A8 

'+.-;:7 

5.2 
5.4 
5.3 
5.2 

+2.?  23^5 
24  22.0 
24  53.6 
24  30.4 
24  27.0 

d     h    m 
la    8  54.9 
17  31.5 

20  20.8 

21  15.5 

22  36.5 

h    m 
+  2  35.4 
+10  54.5 
-10  21.8 

-  9  29.0 

-  8  10.6 

-0.5928 
-0.1971 
-1.0440 
-0.7117 
-0.7861 

0.5476 
0.5433 
0.5414 
0.5408 
0.5404 

-0.0746 
0.0929 
0.0986 
0.1004 
0.1033 

o 

+  8 
+31 
-22 
+  1 
-  3 

o 

-57 
-34 
-65 
-65 
-66 

v^  Cancri 

^  Cancri 
79  Cancri 

B.  AC.  3138 
B.A.C.32()6 

5.7 
5.0 
6.3 
6.3 
6.3 

+0.14 
'».35 
0.35 
0.37 
0.42 

+5.3 
4  2 
4.1 
3.8 
3.7 

+24  27.4 
22  29.3 
22  26.4 
21  44.0 
20  15.6 

23  18.2 
16  16  36.8 

17  5.6 

18  41.H 

ly  0  10.6 

-  7  30.3 
+  9  14.7 
+  9  42.5 
+11   15.7 

-  7  25.8 

-0.8666 
-0.8070 
-0.8181 
-0.2629 
+0.5672 

0.5400 
0.5305 
0.5303 
0.5290 
0.5261 

-0.1046 
0.1373 
0.1385 
0.1408 
0.1500 

-  9 

-  4 

-  5 
+27 
+81 

-66 

-68 

-68 

-43 

0 

71  Leonis 
42  Leonis 
i  Leonis 
k  Leonis 
<j  Virginis 

3.3 
6.0 
5.7 
5.7 
5.9 

+0.63 
0.69 
0.72 
0.79 
0.94 

+  1.2 

+0.3 

-0.2 

0.6 

3.6 

+  17  17.7 
15  31.6 
14  41.9 
14  46.2 
8  44.3 

21  39.0 

18    5  11.6 

10  37.9 

18  10.7 

1»  22  27.1 

-10  36.7 
-  3  17.5 
+  1  59.3 
+  9  19.2 
-11  12.0 

+0.2772 
+0.8320 
+0.6932 
-0.9076 
-0.3893 

0.5152 
0.5115 
0.5091 
0.5059 
0.4984 

-0.1820 
0.1912 
0.1974 
0.2056 
0.2289 

+56 
+90 
+90 
-  8 
+22 

-15 
+10 
+  1 
-75 
-62 

V  Virginis 

c  Virginis 

48  Virginis 

65  Virginis 

66  Virginis 

4.0 
5.5 
6.7 
6.1 
6.0 

+0.95 
1.04 
1.10 
1.13 
1.13 

-4.2 
5.6 
7.6 
7.9 

8.0 

+  7    8.4 

+  3  55.1 

-  3    4.7 

4  21.4 

4  35.7 

90  2  32.3 
21  39.4 

91  21  40.1 
«9    8  15.0 

8  54.5 

-  7  13.9 
+11  SI. 8 
+10  43.3 

-  2  59.5 

-  2  21.1 

+0.4410 
-0.5111 
+1.3730 
+0.2062 
+0.3078 

0.4981 
0.4967 
0.4995 
0.5027 
0.5027 

-0.2314 
0.2397 
0.2430 
0.2424 
0.2412 

468 
+15 

+87 
+53 

+58 

-17 
-73 
+48 
-31 
-26 

Z*  Virginis 

80  Virginis 

95  Virginis 

K  Virginis 

H  Lihrse 

5.1 
6.1 

6.0 
4.2 
5.7 

+1.14 
1.14 
1.17 
1.18 
1.20 

-8.2 
8.1 
8.5 
8.5 
8.5 

-  5  41.7 
4  50.5 

8  47.7 

9  46.1 
13  41.7 

12  55.7 
14  50.2 

93  7  22.1 
10  34.8 

94  5    5.9 

+  1  33.1 
+  3  24.6 

-  4  31.8 

-  I  25.2 

-  7  26.8 

+0.5429 
-0.8492 
-0.4492 
-0.1338 
-0.0181 

0.5045 
0.5045 
0.5118 
0.5130 
0.5235 

-0.2405 
0.2397 
0.2325 
0.2302 
0.2151 

+74 
-  4 
+16 
+32 
+36 

-13 

-90 
-69 
-49 
-43 

v>  Libre 

41   Lihrie 

K  Librie 

X  Librffi 

47  Librae 

5.5 
5.9 
5.1 
5.1 
6.4 

+1.20 
1.18 
1.18 
1.18 
1.17 

-8.3 
7.6 
7.5 
7.2 
7.2 

-15  50.1 

18  56.6 

19  19.6 
19  50.5 
19    3.7 

13  37.7 
95    5    2.5 

6  27.8 

11  44.9 

12  31.8 

+  0  48.7 

-  8  15.9 

-  6  53.2 

-  1  46.8 

-  1     1.2 

+0.4910 
+0.8039 
+0.9502 
+0.5559 
-0.4138 

0.52J)0 
0.5388 
0.5398 
0.5437 
0.5443 

-0.2056 
0.1851 
0.1827 
0.1744 
0.1730 

464 
+71 
+71 
+63 
+10 

-14 
+  3 
+12 
-12 
-68 

/?!  Scorpii 
^^  Scorpii 
w*  Scorpii 
w-  Scorpii 
u  Ophiuchi 

2.9 
5.5 
4.6 
4.6 
4.7 

+1-16 
1.16 
1.17 
1.17 
1.13 

-7.2 
7.2 
6.9 
6.8 
6.3 

-19  30.ft 

19  30.3 

20  22.5 

20  34.5 

21  14.0 

17  18.1 
17  18.2 

17  54.4 

18  10.4 
911    5  13.4 

+  3  35.1 
+  3  35.2 
+  4  10.2 
+  4  25.7 
-  8  54.2 

-0.7411 
-0.7447 
+0.0816 
+0.2500 
-0.7420 

0.5474 
0.5474 
0.5482 
0.5483 
0.5564 

-0.1647 
0.1649 
0.1641 
0.1 6:» 
0.1426 

-9 
-9 
+34 
+44 
-11 

-90 
-90 
-37 
-28 
-90 

22  Ophiuchi 
24  Ophiuchi 
39  Ophiuchi    miiU. 

B.  AC.  5831 
$  Ophiuchi 

6.7 
6.0 
5.5 
6.5 
3.3 

+1.09 
1.08 
1.04 
L04 
1.02 

-5.4 
5.4 
4.7 
4.7 
4.4 

-23  20.0 
22  58.7 
24  10.2 
2*3  57.2 
24  53.6 

15     4.6 

15  55.3 

97    0  54.9 

0  57.5 

2  .^4.9 

+  0  36.1 
+  1  25.0 
+  10    5.2 
+10    7.7 
+11  41.6 

+0.1761 
-0.3023 
-0.0333 
-0.2667 
+0.5639 

0.5635 
0.5635 
0.5693 
0.5695 
0.5698 

-0.1220 
0.1198 
0.0995 
0  0995 
0.0953 

+35 
+10 
+22 
+10 
+56 

-32 

-60 
-44 
-58 
-10 

b  Ophiuchi      tar. 
C' Ophiuchi 
63  Ophiuchi 
X  Sngittarii 
B.A.C.6360 

4.4 
5.2 
6.6 
2.9 
6.2 

+1.01 
1.00 
0.94 
0.82 
0.74 

-4.5 
4.3 
3.4 
2.5 
2.3 

-24     4.6 

23  52.8 

24  52.0 

25  28.9 
25    7.2 

4  25.4 

6  32.0 

16  12.4 

98    5  36.4 

12  22.2 

-10  32.0 

-  8  30.2 
+  0  48.4 
-10  18.4 

-  3  48.4 

-0.4641 
-0.8564 
-0.5314 
-0.4609 
-0.9412 

0.5714 
0.5715 
0.5764 
0.5814 
0.5837 

-0.0907 
0.0854 
0.0609 
0.0247 
0.0062 

-2 
-24 

-  8 

-  8 
-36 

-73 
-90 
-79 
-73 
-90 

^  Sngittarii 
a  Sagittarii 
yb  Sagittarii 
X^  Sagittarii 
X^  Sagittnrii 

3.7 
2.3 
5.4 
5.4 
6.3 

+0.75 
0.70 
0.61 
0.56 
0.56 

-1.7 

1.8 
1.7 
1.6 
1.7 

-27    6.2 
26  26.0 
25  26.7 
24  43.3 
24  37.6 

12  39.7 

16  30.7 

9»    0  36.2 

4  29.5 

4  32.0 

-  3  31.5 
+  0  10.4 
+  7  56.9 
+11  41.1 
+11  43.4 

+1.1160 
+0.4197 
-0.4664 
-1.0800 
-1.1770 

0.5840 
0.5844 
0.5848 
0.5848 
0.5848 

-0.0054 

+0.0055 

0.0282 

0.0392 

0.0392 

+63 
+39 
-  8 
-44 
-52 

+30 
-18 
-73 
-90 
-90 

A'  Sngittarii      rar. 

A' Sagittarii 
\%  Capricorni 

X  Capricorni 
27  Capricorni 

6.0 
4.6 
6.0 
5.4 
6.5 

+0.52 
0.51 
0.14 
0.02 

+0.01 

-1.3 
1.2 

1.0 

0.6 

-0.9 

-24  57.6 
25    7.5 
21  54.7 
21  38.0 

-20  50.7 

8  45.7 

9  1.6 
30  12  56.3 

22    5.4 
22  30.0 

-  8  12.8 

-  7  57.6 

-  5    8.1 
+  3  40.1 
+  4    3.8 

-0.6426 
-0.4588 
-1.2J60 
-0.2576 
-0.8459 

0.5854 
0.5864 
0.5793 
0.5757 
0.5757 

+0.0512 
0.0519 
0.1264 
0.1484 

+0.1494 

-15 
-  6 
-52 
+15 
-17 

-90 
-73 
-90 
-57 
-90 
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ELE^ 

[ENTS  1 

^OR  ' 

rHE  PR 

EDICTIO 

N  OF  OOCULTATIONS. 

' 

MAY. 

Thb  Star's 

At  Coxjuxcno.N'  ix  R.  A. 

Limiting 
Parallels. 

Name. 

Mag. 

5.5 
5.7 
6.9 
6.0 
4.7 

Ked'na  from 
1891.0. 

Apparent 
Declination. 

WAsbiiic:t<»n 
Mean  Time. 

HourAnclo        v 
H             ^ 

X' 

t/ 

N. 

0 
+11 
+53 
+68 
+53 
+28 

S. 

-6:1 
-19: 
+  16, 

Aa 

Aa 

9  Capricorni 
33  Capricorni 
35  Capricorni 
37  Capricorni 

c  Capricorni 

-0*02 
0.06 
0.08 
0.13 
0.13 

^:7 

0.5 
0.3 
0.7 
0.9 

.2f    6:4 
21  19.0 
21  40.1 
20  34.3 
19  57.4 

il    I1    m 
1     1     0.5 

4  32.2 

5  48.9 
9     0.0 
9  56.2 

h     m    1 
+  6  28.7  ,  -0.3385 
+  9  52.3   +0.4231 
+11     6.1    +0.9915 

-  9  49.9  +0.4172 

-  8  55.8  .  -0.0439 

0.5744 
0.5731 
0.5727 
0.5706 
0..')706 

+0.1567 
0.1631 
0.1660 
0.1726 

0.1747 

K  Capricorni 
n.A.C.7.>50 
*2:)  Aquarii       mult. 
56  Aquarii 

r»  Aquarii      mult. 

5.0 
6.3 
6.5 
6.3 

5.8 

-0.16 
0.16 
0.26 
0.41 
0.53 

-I.l 

0.8 
1.5 
2.1 
2.0 

-19  21.8 
20    7.2 
17  29,4 
15    8.6 
14  37.9 

12  16.5 
12  30.5 
20  39.5 
9    8  38.9 
16  15.1 

-  6  40.7 

-  G  27.2 
+  1  23.7 
-11     *i.ri 

-  3  42.9 

-0.2297 
+0.5793 
-0.5479 
-0.4379 
fO.7387 

0..'.702 
0.5702 
0.5646 
0.5606 
0.5572 

+0.1797 
0.1803 
0.1956 
0.2166 
0.2278 

+20 
+64 
+  5 
+13 
+74 

-55 
-10, 

-78  1 

-69; 

T^  Aquarii 
74  Aquarii 
y^>  Aquarii 
V'*  Aquarii 
^»^  Aquarii 

4.1 
6.0 
4.1 
4.2 

4.8 

-0.54 
0.55 
0.65 
0.66 
0.66 

-2.1 
2.8 
3.3 
3.3 
3.1 

-14  10.2 

12  11.9 

9  40.9 

9  46.8 

10  12.5 

17  5.0 

18  48.1 
3    4  43.2 

5  38.3 

6  6.3 

-  2  54.7 

-  1   15.2 
+  8  19.2 
+  9  12.5 
+  9  3!).4 

+0.4639 
-1.1220 

-1.2H90 
-0.9631 
-0.4190 

0^569 
0.5567 
0.5533 
0.5529 
0.5516 

+0.2292 
0.2315 
0.2437 
0.2447 
0.2447 

+64 
-27 
-40 
-13 
+17 

-17  i 
-90 
-90 . 
-90 
-67. 

B.A.C.H274 

30  Piscium 
33  Piscium 
J  4  Ceti 
15  Ceti 

7.0 
4.6 
4.7 
6.0 
6.8 

-0.78 
0.83 
0.85 
0.98 
0.99 

-3.8 
3.7 
3.7 
4.7 
4.6 

-  6  59.3 
6  37.3 
6  19.1 
1     6.4 

-  1     6.4 

19  25.3 

4     1   30.8 

3    3.0 

16  49.5 

17  59.3 

-  1  29.0 
+  4  24.0 
+  5  53.1 

-  4  48.3 

-  3  40.8 

-0.3000 
+0.909<) 
+1.0080 
-0.5616 
-0.2517 

0.5487 
0.5479 
0.5478 
0.5464 
0.5464 

+0.2565 
0.2607 
0.2615 
0.2664 
0.2665 

+25 
+83 
+84 
+12 
+28 

-59. 
+  7 
+13 

3' 

26  Ceti 

29  Ceti 

33  Ceti 
/  Piscium 
H  Piscium 

5.9 
6.3 
6.1 
5.1 

5.0 

-1.07 
1.09 
1.10 
1.12 
1.17 

-4.6 
4.6 
4.7 
4.1 

-5.0 

+  0  46.9 
1  25.3 
1  51.9 
3    2.3 
5  34.7 

NEW 

5    5  45.4 

7  39.7 

8  50.4 
12    8.6 
17  45.0 

MOON. 

+  7  41  7 
+  9  32.1 
+10  40.5 
-10    8.1 
-  4  43.0 

+0.9i»84 
+0.8650 
+0.7350 
+0.4:U)7 
-0.6277 

0.5460 
0.5460 
0.5462 
0.5463 
0.5480 

+0.2662 
0.2659 
0.2656 
0.2645 
0.2625 

+90 
+90 
+90 
+68 
+  9 

-  4 
-19 

-81  I 

1 
1 

k}  Tauri 
v^  Tauri 
7  Tauri 

4.7 
4.7 
4.5 

-1.36 
1.37 
1.34 

0.0 
+0.1 

0.8 

+22    2.6 
22  33.9 
22  44.9 

8  22  13.6 
22  36.4 

9  5  16.0 

-  2  56.3 

-  2  34.3 
+  3  50.5 

-0.5232 
-1.00.35 
-0.2310 

0.5703 
0.5703 
0.5725 

+0.1539 
0.1523 
0.1371 

+13 
-17 

+29 

-58, 
-67  1 
-39, 

Mars 

99  Tauri 

103  Tauri 

118  Tauri 

1*21  Tauri* 

6.0 
6.0 
5.7 
6.0 

-1.29 
1.28 
1.22 
1.18 

+1.5 
1.9 
2.9 
3.0 

+23  12.9 

23  46.6 

24  7.2 

25  3.7 
23  57.9 

10  36.0 

11  43.1 
15  59.0 

10    0  43.0 
3  17.5 

+  8  58.1 
+10     3.2 

-  9  50.6 

-  1  26.2 
+  1     2.5 

-0.0190 
-0.4620 
-0.3258 
-0.4372 
+0.9303 

0.5449 
0.5737 
0  5737 
0..574I 
0.5744 

+0.1208 
0.1214 
0.1108 
0.0885 
0.0820 

+41 
+15 
+24 
+17 

+90 

-27; 

-.52' 

-42 

-47 

+29 

1*25  Tauri 
!l3*2  Tauri 
131)  Tauri 

E  Geminorum 
37  Geminorum 

6.0 
5.3 
5.3 
3.2 
6.3 

-1.18 
1.14 
1.11 

0.87 
0.83 

+3.4 
3.5 

4.0 
4.9 
5.2 

+25  50.2 

24  31.8 

25  56.4 
25  14.4 
25  30.8 

5     1.3 
8  53.2 

12  34.3 
11    7  43.0 

12  30.5 

+  2  42.4 
+  6  25.6 
+  J)  58.3 
+  4  24.1 
+  9     1.0 

-0.8935 
+0.7565 
-0.4965 
+0.8672 
+0.5826 

0.5738 
0.5738 
0..5738 
0.5698 
0.5672 

+0.0774 

0.0675 

0.0578 

+0.0071 

-0.0053 

-11 

+90 
+14 
+{)() 

+84 

-64 

+20 
-48 
+32 
+16 

39  Geminorum 

40  Geminorum 

47  Geminorum     - 
5'2  Geminorum 
A  Geminorum 

6.3 
6.3 
6.0 
6.3 
5.7 

-0.82 
0.81 
0.75 
0.73 
0.68 

+5.4 

5.4 
5.8 
5.4 
5.6 

+26  13.5 

26  3.9 

27  2.2 
25    4.5 
25  15.6 

13  58.2 

14  15.0 

19  17.8 

20  45.0 
la    0  31.0 

+10  25.5 
+10  41.6 

-  8  26.7 

-  7    2.6 

-  3  24.8 

-0.1868 
-0.0179 
-1.1410 
+0.9268 
+0.6120 

0.5671 
0.5670 
0.5654 
0.5644 
0..5626 

-0.0089 
0.0098 
0.0225 
0.0262 
0.0354 

+31 
+41 
-33 
+90 

+88 

-25 
-16 
-63 
+34 
+  15  i 

1     K  Geminor.   mult. 
1    cj»  Cancri 
1    cj^  Cancri 
I    /  Cancri 

t»'  Cancri        mult. 

3.6 
6.0 
63 
5.7 
6.0 

-0.56 
0.47 
0.47 
0.35 
0.32 

+5.7 
6.2 
6.1 
6.0 
6.2 

+24  39.7 
25  41.5 
25  23.5 
24  22.0 
24  53.6 

9  37.3 

•16  52.0 

ir  136 

13    1  A\ti 

4  27.7 

+  5  21.9 
-II  38.7 
-11   17.9 

-  3    8.0 

-  0  27.1 

+0.8362 
-0.7563 
-0.4584 
-0.0634 
-0.9057 

0.5581 
0.5536 
0.5535 
0.5482 
0.5468 

-0.0574 
0.0744 
0.0752 
0.0938 
0.0998 

+90 
-  2 
+16 
+38 
-II 

+25 
-64 
-47 
-26 
-65 

V-  Cancri 

v»  Cancri 

'     v^  Cancri 

!     ^  Cancri 

7!)  Cancri 

5.8 
6.0 
5.7 
5.0 
6.3 

-0.30 
0.29 
0.28 
0.05 
0.04 

+6.0 
6.1 
61 
5.4 
5.3 

+24  30.4 
24  27.0 
24  27.4 
22  2!).3 
22  26.4 

5  21.4 

6  41.2 

7  22.2 
14    0  26.2 

0  54.7 

+  0  24.7 
+  1   41.8 
+  2  21.5 

-  5     8.2 

-  4  40.7 

-0.57."'>3 
-0.6496 
-0.7278 
-0.6691 
-0.6820 

0.5462 
0..5446 
0.5440 
0.5334 
0.5334 

-0.1015 
0.1042 
0.1056 
0.1382 
0.1390 

+  10 
+  5 
0 
+  5 
+  4 

-57 
-62 
-66 
-66 
-67 

B.A.C.3I38 

B.A.C.3206 

6.3 !  -0.03 
6.3 ;  +0.03 

+5.0 
+4.4 

♦21   44.0 
+2)   15.6 

2  29.7 
7  .54.7 

-  3     8.7 
+  2    6.0 

-0.1298 

+0.6979 

0.5334 
0.5284 

-0.1417 
-0.1509 

+35 
+90 

-35 

+_8 
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OCOULTATIONS,  1891. 


ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 


MAY. 


Tun  Stau'b 


Xamo. 


Tj  Leonis 
42  Leonis 
t  Leonis 
k  Leonis 
I  Leonis 


mult 


o  Virginis 

V  Virginis 

c  Virginis 
65  Virginis 
an  Virginis 

Z^  Virginis 
80  Virginis 
05  Virginis 

K    Virginis 

fi  LibrflB 

)'i  Librce 
41  LibriR 
K  Libre 
X  Librap 
/?'  Scorpii 

jS^Scorpii 
o'  Scorpii 
0)2  Scorpii 
u  Ophiuciii 
24  Ophiuciii 

30  Ophiuciii    mull. 
B.  A.C.58:{I 
0  Ophiuchi 
b  Ophiuchi      vtir. 
c2  Ophiuciii 

63  Ophiuchi 
A  Sagittarii 

B.A.C.636I) 
^  Sagiltarii 
ff  Sagittarii 

t/'  Sagittarii 
Ai  Sagittarii      var. 
/('Sagittarii 
X  Capricoriii 
27  (Japricorni 

0  Capricorn i 
33  Capricorn  i 
35  Capricorn i 
37  Capricorn i 

f  Capricorni 


K  Capricorni 
B.  A.  C.  755 


:>50 


23  Aquarii 

56  Aquarii 

r*  Aquarii 

r^  Aquarii 

74  Aquarii 

yr'i  Aquarii 

y/**  Aquarii 

B.A.C.8274 

30  Piscium 
33  PJBcium 


iUlt 


mult 


Ilcd'ita  from 

.\fa-. 

18U1.0. 

Art 

_A3 

3.3 

+0.28 

+2:8 

6.0 

0.35 

1.0 

5.7 

0.40 

1.5 

5.7 

0.47 

+1.3 

4.1 

0.65 

-0.7 

5.0 

+0.72 

-1.0 

4.0 

0.75 

2.6 

5.5 

0.00 

4.2 

6.1 

1.13 

7.3 

6.0 

1.13 

7.4 

5.1 

+1.16 

-7.7 

6.1 

1.20 

7.4 

6.0 

1.27 

8.4 

4.2 

1.31 

8.5 

5.7 

1.42 

8.0 

5.5 

+1.47 

-8.0 

5.0 

1.55 

8.5 

5.1 

1.55 

8.5 

5.1 

J. 57 

8.2 

2.0 

1.50 

7.8 

5.5 

+1.50 

-7.8 

4.6 

1.60 

7.8 

4.6 

1.60 

7.8 

4.6 

1.62 

7.1 

6.0 

1.65 

6.1 

5.5 

+1.66 

-5.3 

6.5 

l.(i6 

5.3 

3.3 

1.67 

5.1 

4.4 

1.65 

5.0 

5.2 

1.65 

4.7 

6.6 

+1.64 

-3.6 

2.0 

1.50 

2.1 

6.2 

1.54 

1.6 

3.7 

1.56 

1.2 

2.3 

1.53 

1.0 

5.4 

+1.46 

-0.4 

6.0 

1.30 

+0.4 

4.6 

1  38 

0.4 

5.4 

0.02 

3.0 

6.5 

0.02 

2.8 

5.5 

+0.80 

+3.0 

5.7 

0.84 

3.3 

6.2 

0  83 

3.5 

6.0 

0.78 

3.4 

4.7 

0.76 

3.2 

5.0 

+0.73 

+3.1 

6.3 

0.73 

3.4 

6.5 

0.62 

3.0 

6.3 

0.45 

2.8 

5.8 

0.35 

3.1 

4.1 

+0.33 

+2.6 

6.0 

0.30 

2.3 

4.2 

0.16 

1.0 

4.8 

+0.15 

2.1 

7.0 

-0.03 

1.4 

4.6 

-0.00 

+1.4 

4.7 

-0.11 

+1.4 

Apparent 
DoclmatioD. 


+  17  17.7 
15  31.6 

14  41.0 
11  46.2 

11  7.H 

+  8  44.3 

7  8.4 
+  3  55.1 

-  4  21.4 
4  35.7 

-  5  41.7 
4  50.5 

8  47.7 
0  46.1 

13  41.8 

-15  50.1 
18  56.6 
10  10.6 
10  50.5 
10  30.5 

-10  30.3 
20  22.5 

20  34.5 

21  14.0 

22  58.7 

-24   10.2 

23  57.2 

24  53.6 

24  4.6 

23  52.8 

.-24  52.0 

25  28.8 

25  7.1 
27    6.1 

26  25.0 

-25  26.6 

24  57.5 

25  7.4 
21  37.0 

20  50.6 

-21     6.3 

21  18.0 
21  40.0 
20  34.2 
10  57.3 

-10  21.7 
20  7.1 
17  20.3 

15  8.5 

14  37.8 

-14   10.1 

12  1 1.8 
0  46.7 

10  12.4 
6  5!).2 

-  6  37.2 

-  6  10.0 


AT  COXJUXCTIOX  IX  R.  A. 


Washington 
Mean  Timo. 


HourAngli 
H 


(I     h    lit 
13    5  12.5'   -  1    15.5: +0.404: 

12  42.S|  +  6     1.5   +0.0550 

18     8.0    +11    17.1 
1«     1   30.7    -  5  24.1 

21  56.5;  -  0  41.H 


ly    5  57.3 

10  2.8 
18  5  13.4 
1»  15  54.5 

16  33.0 

20  34.0 
22  30.4 

ao  15     0.3 

18  12.0 
»l  12  37.3 

21  4.3 
SW  12  10.3 

13  43.7 

18  56.4 

J»3    0  24.0 

0  24.0 

1  0.7 
1    16  4 

12  0.1 

22  40.2 

94  7  30.5 
7  32.0 
0    8.5 

10  C6.0 

13  1.4 

22  31.2 

i»3  1 1  40.7 

*   18  10.7 

18  36.6 

22  23.0 

3«    6  21.0 

14  24.8 
14  40.5 

98  3  27.5 
3  51.8 

6  22.2 

0  54.0 

11  10.0 

14  22.3 

15  18.7 

17  30.4 
17  53  5 

99  2     5.3 

14  11.6 

21  54.0 

22  44  5 

0  20.2 
II  30.0 
11  50.6 

1  35.6 


30 


31 


-  1  54.3 
+  2     4.3 

-  3  16.5 
+  6  27.2 


+0.8141 
-0.7861 
-1.1160 


+  7    5.6   +0.3636 

+0.5046 
-0.7068 
-0.4115 
-0.0001 
0.0000 

+0.4074 
+0.70f»2 
+0.0417 
+0.5450 
^0.7464 

-0.7501 
+0.0704 
+0.2358 
-0.7561 
-0.3227 


+11  0.0 
-11  8.0 
+  4  53.6 
+  7  50.1 
+  1  51.8 

+  10  2.0 
+  0  48.2 
+  2  0.8 
+  7  12.2 
-11  30.6 

-11  30.6 
-10  56.0 
-10  40.4 

-  0  1 1.0 
+  0  57.3 

-  5  32.1 

-  5  20.7 

-  3  57.8 

-  2  13.3 

-  0  13.8 

+  8  54.2 

-  2  27.1 
+  3  56.1 
+  4  12.3 
+  7  50.6 

-  8  30.4 

-  0  46.8 

-  0  31.8 
+10  40.3 
+11  12  0 

-10  22.4 

-  6  58.6 

-  5  44.6 

-  2  40.2 

-  1  46.0 

+  0  20.5 

+  0  43.1 

+  8  36.0 

-  3  42.6 
+  3  43.4 

+  4  32.2  +0.42:)0 

+  6  13.3  -1.1770 

-  7  7.7l-1.01!)0 

-  6  40.1  ;-0.46'<H 


-0.2837 
+0  5434 
-0.4220 
+0.2641 


0.5148 
0.51 15 
0.5084 
0.5056 
0.4078 

0.4061 
0.4056 
0.4050 
0.5016 
0.5016 

0.5037 
0.5037 
0.5115 
0.5120 
0.5248 

0.5310 
0.5437 
0.5438 
0.5480 
0.5520 

0.5520 
0.5522 
0.5525 
0..56I6 
0.5686 

-0.0608  0.5740 


-0.2004 
+0.5321 

-0.4806 
-0.8802 

-0.5580 
-0.4000 
-0.0777 
+  1.0650 
+0.3746 

-0.5103 
-0.6871 
-0.5042 
-0.3102 
-0.8082 

-0.4017 
+0.3730 
+0.0423 


0.5740 
0.5758 
0.5768 
0.5782 

0  5830 
0.5874 
0.5801 
0.5804 
0.5002 

0.5002 
0.5800 
0.5800 
0.5762 
0.5762 

0.5750 
0.5723 
0.5725 


J. 


+0^3672  I  0^5701 
-0.004rt  0.5608 

-0.2H26 , 0.5688 
+0.5270  I  0.5685 
-0.6013  0.5633 
-0.4808  I  0.5585 
+0.6047  0.5520 

0.5.526 
0.5517 
0.5470 
0.546H 
0.5426 


+  6  28.6  '  -0.3423 

7  40.5  -II  30.0  '  +0.8786  '  0.54 12 
0  24.2'  -  0  58.5  I +0.0707  :  0.5400 


y' 


-0.1822 
O.lOl 
0.1078 
0.2061 
0.2232 

-0.2287 
0.2311 
0.2308 
0.2422 
0.2415 

-0.2400 
0.2402 
0.2332 
0.231 1 
0.2163 

-0.2074 
0.1876 
0.1848 
0.1765 
0.1660 

-0.1660 
0.1650 
0.1655 
0.1445 
0.1216 

-0.1007 
0.1007 
0.0060 
0.0022 
0.0870 

-0.0610 

0.0254 

0.0064 

-0.0057 

+0.0052 

+0.0283 
0.0517 
0.0521 
0.1485 
0.1405 

+0.1552 
0.1631 
0.1660 
0.1732 
0.1745 

+0.1704 
0.1707 
0.1051 
0.2156 
0.2263 

+0.2274 
0.2296 
0.2424 
0.2420 
0.2540 

+0.2577 
+0.2584 


Limiting 
Parallels. 


N. 


+65 
+<)0 
+00 

-  I 
-22 

+27 
+76 
+20 
+57 
+62 

+78 

-  2 
+18 

+:m 

+37 

463  I  -15 
+71  +  2 
+71  !  +1 1 
+621-12 

-  0  -00 


-  0 
+  17 

\- 
-75 

-70 

-56 
-12 
-66 

-28 
-23 

-II 
-<)0 
-66 
-47 
-42 


0 
+33 
+43 
-12 
+  0 

+20 
+  0 
+53 

;i 

-25 

-10 

10 

30 

+63 

+36 

-10 
-17 
-  8 
+12 
-21 

+  8 
+00 
+6H 
+51 
+25 

+16 
+61 
+  2 
+10 
+76 

+60 
-31 
-17 
+15 
+23 

+83 

+84 


-00 

-:w 

-29 
-00 
-62 

-46 
-60 
-12 
-75 
-00 

-82 
-76 
-IM) 
+26 
-20 

-77 
-00 
-76 
-61 
-00 

-67 
-21 
+12 
-22 
-47 

-5... 
-13 
-83 
-73 
-  5 

-20 
-00 
-00 
-71 

+  5 
+11 
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ELEMENTS  FOR  THE  PREDICTION  OF  0CCULTAT1()N\S. 


MAY. 


Tni  Stak*b 


Xamo. 


B.A.C.  17 
14  Ceti 


Mag. 


6.0 
6.0 


Red'na  from 
1891.0. 


^8 


•0.14 

-0.2H 


4l.3 

+0.1 


Apparent 
Docli  nation 


-  5  51.2 

-  1     6.3 


At  Co:jjunction  ix  K.  A. 


Washington  Hour  Anglo 
Mean  Time.  H 


d     h    ni     '         h    III 
31  1 1   43.4  I  -  7  43.8 
23  32.2  I  +  3  41.0 


+1.1130 
-0.6036 


0.5403 
0.5384 


y' 


+o.2:>i)r> 
+o.26Jr 


Liniidng  ; 
Parallels.  I 


+«4 
+  10 


+21 

-81  , 


JUXE. 


15  Ceti 
26  Ceti 
29  Ceti 
33  Ceti 
35  Ceti 


fault 


f  Piscium 
ft  Piscium 
^  Arictis 
31  Arietis 
a  Arietis 

Venus 


£  Geminorum 
37  Geminorum 

30  Geminorum 
40  Geminorum 

47  Geminorum 
52  Geminorum 
A  Geminorum 

c  Geminorum 
K  Gem i  nor    mult 
<j'  Cancri 
cj^Cnncri 
A  Cancri 

i;>  Cancri 
v*  Cancri 
K**  Cancri 
V*  Cancri 
^  Cancri 

79  Cancri 
B.A.C.3I38 
B.A.C.  3206 

7]  Leonis 
42  Leonis 

i  Ijeonis 
k  Leonis 
t  Leonis 
u  Virginis 
<  Virginis 

i>  Virginis 
e  Virginis 
B.A.C.  4254 

48  Virginis 

65  Virginis 

66  Virginis 
i'  Virginis 

80  Virginis 
88  Virginis 

B.A.C  4647  mu/t 

W.  xiii,  825 
94  Virginis 


mult 


6.8 

-0.29 

+0.1 

5.9 

0.4*2 

0.0 

6.3 

0.44 

-0.1 

6.1 

0.45 

0.2 

6.3 

0.46 

0.2 

5.1 

-0.49 

-0.4 

5.0 

0.55 

1.0 

5.3 

0.76 

0.9 

5.7 

0.82 

M 

5.5 

0.88 

-L3 

3.2 

-0.94 

+4.5 

6.3 

0.91 

4.7 

6.3 

-0.91 

+4.9 

6.3 

0.90 

4.9 

6.0 

0.87 

5.3 

6.3 

0.85 

5.1 

5.7 

0.82 

5.3 

6.0 

-0.74 

+5.8 

3.6 

0.73 

5.5 

6.0 

0.67 

6.0 

6.3 

0.66 

6.0 

5.7 

0.57 

6.0 

6.0 

-0.54 

+6.2 

5.8 

0.53 

6.1 

6.0 

0.52 

6.1 

5.7 

0.51 

6.2 

5.0 

0.31 

5.8 

6.3 

-0.31 

+5.7 

6.3 

0.29 

5.5 

6.3 

-0.23 

5.1 

3.3 

+0.01 

3.9 

6.0 

0.08 

3.5 

5.7 

+0.13 

+2.8 

5.7 

0.20 

2.5 

4.1 

0.39 

+0.8 

5.9 

0.46 

-0.2 

5.3 

0.50 

0.3 

4.0 

+0.49 

-0.9 

5.5 

0.66 

2.5 

6.1 

0.75 

3.3 

6.7 

0.87 

5.5 

6.1 

0.97 

6.0 

6.0 

+0.98 

-6.1 

5.1 

1.02 

6.5 

6.1 

1.04 

6.2 

6.8 

1.10 

67 

6.4 

1.13 

7.1 

68 

+  1.14 

-7.5 

6.8 

+  1.19 

-7.3 

-  1  6.3 
+  0  47.0 

1  25.4 

1  52.0 

1  53.7 

+  3  2.4 

5  34.8 

10  7.0 
H  58.5 

14  37.9 

+14  54.3 
NEW 

25  14.3 

25  30.7 

+26  13.4 

26  3.8 

27  2.2 
25  4.5 
25  15.6 

+26  2.7 

24  39.7 

25  41.5 
25  23.5 
24  22.0 

+24  53.6 

24  30.4 

24  27.0 

24  27.4 

22  29.3 

+22  26.4 

21  44.0 

20  15.6 

17  17.7 

15  31.6 

+14  41.9 

14  46.3 

11  7.8 
8  44.3 
8  51.8 

+  7  8.4 

3  55.2 
+  2  27.3 

-  3  4.6 

4  21.4 

-  4  35.7 

5  41.7 
4  50.5 

6  17.7 

7  31.4 

-  9  1.6 

-  8  22.4 ! 


1    0  44.0 

12  49.5 

14  47.0 

15  59.7 

16  55.3 

19  23.4 
»    1     9.3 

2  25.0 
7  45.3 

14  26.4 

3  18    6.2 
MOON. 

7  16  45.5 
21  30.7 

•22  58.0 
23  14.6 

8  4  15.0 

5  41.3 
9  25.1 

18  15.7 
18  26.0 

9  1  .^.O 
1  57.5 

10  19.3 

13  4.0 
13  57.1 

15  16.0 

15  56.4 

10  8  49.4 

9  17.6 
10  51.5 

16  13.5 

11  13  20.5 

20  47.9 

19    2  11.4 
9  41.4 

13  5  56.4 
13  57.8 

17  44.2 

18  3.9 

14  13  19.4 
23  23.5 

15  13  34.5 
lO    0  15.2 

0  55.1 
4  58.2 

6  53.9 
13  46.7 
17  19.9 

17  44.8 
23  18.2 


+  4  51.4  -0.2901  ().:)>:? 
-  7  26.H  +0.!)T97  I  0.5375 
5  SAA    +.).844:)   0.5375 


-  4  22.9 

-  3  29.1 

-  1  5.9 
+  4  28.8 
+  4  53.9 
+10  3.6 

-  7  29.0 

-  3  57.0 


-  8  45.4 

-  4  10.8 

-  2  47.0 

-  2  30.9 
+  2  18.3 
+  3  41.6 
+  7  17.3 

-  8  11.4 

-  8  1.4 

-  1  6.7 

-  0  46.1 
+  7  18.2 

+  9  57.1 
+10  48.5 
-11  55.3 
-11  16.3 
+  5  2.8 


+  T) 

+  7 
-II 

+  8 
-  8 


30.1 

0.9 

47.4 

40.3 

5.7 


+0.7145 
+0.9307 

+0.4138 
-0.6620 
+1.0590 
+0.4336 
-0.7410 

-0.2065 


+0.8582 
+0.5826 

-0.1865 
-0.0178 
-1.1410 
+0.9215 
+0.6089 

-0.6488 
+0.8297 
-0.7570 
-0.4604 
-0.0668 

-0.9078 
-0.5:68 
-0.6528 
-0.7304 
-0.6740 

-0.6868 
-0.1367 
+0.6844 
+0.381)0 
+0.9376 

+0.7960 
-0.8048 
-1.1420 
-0.3063 
-1.31 10 

+0.5176 
-0.4504 
-1.2460 
+1.4120 
+0.2354 

+0.3394 
+0.5692 
-0.8235 
-0.8712 
-0.3732 


-  2  51.7 
+  4  25.3 
+  0  6.0 
+  7  54.2 
+11  34.3 

+11  53.4 
+  6  37.6 

-  7  34.7 
+  6  13.2 

-  7  23.8 

-  6  45.0 

-  2  48.8 

-  0  56.4 
+  5  44.7 
+  9  12.0 

+  9  36.1    +1.1650   a.5057 

-  9    0.2   -0.8408   0.5087 


0.5.384 
0.5387 

0.5389 
0.5394 
0.5459 
0.5483 
0.5512 

0.5043 


0.5732 
0.5716 

0.5708 
0.5706 
0.5694 
0.5685 
0.5666 

0.5622 
0.5618 
0.5577 
0.5573 
0.5525 

0.551 1 
0.5502 
0.5493 
0.5484 
0.5374 

0.5374  ' 
0..5357  j 
0.5319! 
0.5177 
0.5133, 

0.5101  I 

0.5063 

0.4981 

0.4!)61 

0.4941 

0.4943 
0.4922 
0.4928 
0.4948 
0.4984 

0.4989 
0.4997 
0.5007 
0.5039 
0.5054 


+'i.'J62!) 
0.-Jb24 
0.2619 
0.261 !» 
0.2618 

+0.2611 
0.2586 
0.239!) 
0.2342 
0.2257 

+0.2051 


+0.0071 
-0.0053 

-0.0091 
0.0099 
0.0228 
0.0264 
0.0359 

-0.0577 
0.0578 
0.0749 
0.0758 
0.0948 

-0.1006 
0.1026 
0.1051 
0.1065 
0.1393 

-0.1403 
0.1428 
0.1521 
0.1854 
0.1928 

-0.1986 
0.2065 
0.2236 
0.2287 
0.2304 

-0.2306 
0.2383 
0.2406 
0.2414 
0.2105 

-0.2405 
0.2391 
0.2388 
0.2365 
0  2348 

-0.2348 
-0.2320 


+27  \  -58 
+90  +11 
+90 
+90 
+90 


+66 
+  7 
+90 
+68 
+  2 

+31 


+90 

+84 

+31 
+41 
-33 
+90 

+87 

+  5 
+90 

-  2 
+16 
+38 

-12 
+  9 
+  5 
0 
+  4 

+  4 
+34 
+!)0 
+66 
+90 

+90 

-  2 
-24 

+26 
-40 

+74 
+  18 
-32 

+87 
+55 

+61 
+76 

-  3 

-  7 
+21 

+81 

-  5 


+  4. 

:S| 

+20  I 
-16 
-74 

-48  I 


+32! 
+16' 

-2.5 ; 

-I6| 
-63 
+34 
+  15 1 

-59  [ 

+25 

-64 

-48' 
-27 
I 
-65  j 
-57 
-62 
-66 
-66  [ 

-457' 
-35 ' 
+  7! 
-13 
+  16 

+  7! 
-75' 
-79 
-57 

-HI 

-13 
-68 

-88 
+59, 
-30 

-24 
-12 

-90 , 
-90, 
-64 

+25 
-90, 
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Tub  Stau'8 

At  CoxjUiicnoN  ik  R.  A. 

Limiting 
Parallels 

Name. 

95  Virginia 

96  Virginia 
K  Virginia 
2  Librae 

fi  LibrsB 

Mag. 

6.0 
69 
4.2 
6.5 
5.7 

Ked'DS  from 
1891.0. 

Apparent 
Declination 

-  H  47.7 
9  49.2 
9  46.1 
11    13.1 
13  41.7 

Waahington  Hour  Angle 
Mean  Thue.           M 

Y 

z' 

y' 

N. 

0 
+17 
+63 
+33 
+50 
+36 

S.   ' 

:^ 

-21 
-49 
-31 
-43 

Aa 
8 

+L20 
1  21 
1.25 
L28 
1.42 

-i'A 

7.7 
7.7 
8.0 
8.5 

d     li    III 

16  23  31.6 

ly    0  42.8 

2  44.5 

8  10.9 

21   15.4 

li    III 

-  8  47.1 

-  7  38.1 

-  5  40.0 

-  0  23.2 
-11  42.3 

-0.4358 
+0.4025 
-0.1227 
+0.2032 
-0.0197 

0.5092 
0.5092 
0.5107 
0.5131 
0.5225 

-0.2318 
0.2310 
0.2300 
0.2261 
0.2154 

v'  Libra" 
r'  IJbrep 
28  Libre 
C*  Libre 
C- Libre 

5.5 
6.9 
6.0 
6.0 
7.0 

+1.51 
J. 51 
L58 
1.61 
1.62 

-88 
8.9 
9.0 
8.5 
8.6 

-15  50.1 

16  3.8 

17  45.9 

16  20.3 

17  4.0 

18    5  44.2 

5  48.9 
12  32.9 
16    3.3 
16  40.1 

-  3  29.3 

-  3  24.5 
+  3    6.5 
+  6  30.0 
+  7    5.6 

+0.4804 
+0.7063 
+1.1580 
-1.0460 
-0.3911 

0.5293 
0.5293 
0.5347 
0.5375 
0.5384 

-0.2063 
0.2061 
0.1979 
0.1933 
0.1924 

+63 
+74 
+72 
-24 
+14 

-16 
-  4 

+28 
-90 
-66 

41   Libre 
K  l^ibrs 
X  Libre 

47  Libre 
/i>  Scorpii 

5.9 
5.1 
5.1 
6.4 

2.9 

+1.66 
1.68 
1.73 
173 
1.77 

-8.8 
8.8 
8.5 
8.3 
8.1 

-18  56.6 
19  19.6 
19  50.5 
19    3.7 
19  30.5 

20  58.8 

22  22.9 

1»    3  34.9 

4  21.3 

9    2.0 

+11   15.7 
-11  23.0 

-  6  21.5 

-  5  36.8 

-  1     5iJ 

+0.7843 
+0.9292 
+0.5352 
-0.4243 
-0.7538 

0.5420 
0.5438 
0.5483 
0.5487 
0.5521 

-0.1864 
0.1845 
0.1761 
0.1749 
0.1678 

+71 
+71 
+62 

+10 
-  9 

+  1 
+11 
-13 

-68. 
-90 1 

/?' Scorpii 
u^  Scorpii 
<j' Scorpii 
<j  Ophiuclii 
39  Ophiuchi    mult. 

5.5 
4  6 
4.6 
4.7 

5.5 

+1.77 

1.78 
1.79 
1.87 

2.0.1 

-8.1 
8.2 
8.2 
7.4 
5  9 

-19  30.3 
20  22.5 

20  34.5 

21  14.0 
24  10.2 

9    2.1 

9  37.6 

9  53.2 

20  41.6 

ao  15  50.6 

-  1     5.1 

-  0  31.2 

-  0  16.2 
+10    9.3 
+  4  35  7 

-0.7583 
+0.0632 
+0.2298 
-0.7537 
-0.0535 

0.5521 
0.5535 
0.5536 
0.5635 
0.5785 

-0.1678 
0.1656 
0.1653 
0.1445 

0.1008 

-  9 
+33 
+42 
-12 
t21 

-90! 

-38; 

-29 
-90 
-45 

0  Ophiuchi 

6  Ophiuihi      var. 

c^i)phiucki 

^  Sagittarii 

^  Sagittarii 

3.3 
44 
5.2 
2.9 
3.7 

+2.06 
2.05 
2.06 
2.15 
2.17 

-5.7 
5.4 
5.2 
2.3 
1.3 

-24  53.6 

24  4.6 

23  52.8 

25  28.8 
27    6.1 

17  27.3 

19  14.4 

21  16.8 

31  19  32.6 

i«t»    2  19.9 

+  6    8.7 
+  7  51.7 
+  9  49.4 
+  7  12.5 
-10  16.6 

+0.5370 
-0.4758 
-0.8638 
-0.4726 
+1.0800 

0.5798 
0.5809 
0.5827 
0.5944 
0.5960 

-0.0969 
00923 
0.0873 
0.0252 

-0.0053 

+54 

-  3 
-24 

-  9 
+63 

-12 
-74 
-90 
-74 
+27 

(7  Sagittarii 

\b  Sagittarii 

/i«  Sagittarii     var, 

A^  Sagittarii 

X  Capricorni 

2.3 
5.4 
6.0 
4.6 
5.4 

+2.15 
2.12 

2.10 
2.10 
1.77 

-0.6 

+0.3 

1.4 

1.4 

5.8 

-26  25.9 
25  26  6 

24  57.5 

25  7.4 
21   37.8 

6    2.8 

13  49.9 

21  41.9 

21  56.9 

94    9  52.8 

-  6  43.0 
+  0  45.3 
+  8  179 
+  8  32.5 

-  4  58.0 

+0.3979 
-0.4712 
-0.64;W) 
-0.4603 
-0.2497 

0.5976 
0.5980 
0.5980 
0.5980 
0.5827 

+0.0059 
0.0294 
0.0526 
0.0534, 
0.1508 

+37 

-  !) 
-15 

-  6 
+15 

-19 

-if, 

27  Capricorni 
0  Capricorni 
33  Capricorni 
35  Capricorni 
37  Capricorni 

6.5 
5.5 
5.7 
6.2 
6.0 

+1.76 
1.73 
1.70 
1.69 
1.64 

+5.7 
6.0 
6.5 
66 
6.7 

-20  59.5 
21     6.2 
21   18.8 
21  39.9 
20  34.1 

10  16.8 
12  43.9 

16  11.3 

17  26.5 
20  33.9 

-  4  35.0 

-  2  13.5 
+  1     5.8 
+  2  18.1 
+  5  18.5 

-0.8310 
-0.3406 
+0.4306 
f0.99l9 
+0.4239 

0.5826 
0.5816 
0.5793 
0.5781 
0.5765 

+0.1516 
0.1575 
0.1654 
0.1683 
0.1750 

-16 
+  11 
+53 
+68 
+54 

-90 
-63 
-18 
+16 
-19 

e  Capricorni 
K  Capricorni 

B  A.(;.7r>r)0 

29  Aquarii       mult. 
fiG  Aquarii 

4.7 
5.0 
6.3 
6.5 
6.3 

+1.62 
1.59 
1.60 
1.48 
1.33 

+66 
6.7 
6.9 
6.9 
7.2 

-19  57.2 

19  21.6 

20  7.0 
17  29.2 
15    8.4 

21  28.9 

23  46.9 

95    0 '  0.9 

8    3.3 

19  57.8 

+  6  11.5 
+  8  24.2 
+  8  37.7 
-  7  38.0 
+  3  50.5 

-0.0318 
-0.2145 
+0.5882 
-0.5278 
-0.4127 

0.5758 
0.5745 
0.5745 
0.5693 
0.5626 

+0.1770 
0.1808 
0.1822 
0.1977 
0.2178 

+29 
+20 
+65 
+  6 
+14 

-44 
-54 
-10 
-76 
-67 

r'  Aquarii       mult. 

'     T'  Aqiarii 

74  Aquarii 

iM  Aquarii 

^1-  Aqtiarii 

5.8 
4  1 
6.0 
4.1 
4.2 

+1.23 
1.22 
1.18 
1.05 
1.04 

+7.6 
7.5 
7.0 
6.9 
7.0 

-14  37.7 

14   10.0 

12  11.7 

9  40.7 

9  46.6 

96    3  33.8 
4  23.8 
6    6.8 

16  6.5 

17  2.1 

+  11    10.2 
+  11  58.4 
-10  21.8 
-  0  42.9 
+  0  10.8 

+0.7684 
+0.4950 
-1.0940 
-1.2530 
-0.9311 

0.5572 
0.5563 
0.5554 
0.5493 
0.5190 

+0.2284 
0.2294 
0.2315 
0.2425 
0.2433 

+71 
+65 
-24 
-37 
-II 

0 
-16 

-90  , 

-90 

-90 

'    t/;'»  Aquarii 
1         B.  A.C. 8274 
1  30  Fiscium 
'  33  Piscium 
B.  A.C.  17 

4.8 
7.0 
4  6 
4.7 
6.0 

+1.04 
0.85 
0.78 
0.76 
0.73 

+7.1 

6.8 
7.0 
6.9 
6.9 

-10  12.5 
6  59.1 
6  37.1 
6  18.9 
5  51.1 

17  30.6 
ay    7    2.2 

13  15.4 

14  49.9 
17    9.3 

+  0  38.3 
-10  17.5 

-  4  16.8 

-  2  45.4 

-  0  30.5 

-0.3849 
-0.2575 
+0.9645 
+1.0640 
+  1.1980 

0.5490 
0.5432 
0.5405 
0.5399 
0..5398 

+0.2440 
0.2546 
0.2575 
0.2580 
0.2593 

+19 
+27 

+83 

+84 
+84 

-65 1 
-56 
+10 
+17 
+28 

14  Cell 

15  Celi 
26  Celi 
29  Celi 
33  Ceti 

6.0 
6.8 
5.9 
6.3 
6.1 

+0.57 
0.55 
0.41 
0.38 
0.37 

+5.7 
5.6 
5.5 
5.3 
5.2 

-  1     6.2 

-  1     6  2 
+  0  47.1 

1   25.5 
1  52.1 

98    5     0.2 
6  12  4 
18  23.3 

20  2L9 

21  35.3 

+  10  57.0 
-II  53.1 
-  0     5.9 
+  1   48.9 
+  2  59.8 

-0.5186  i  0.5363 
-0.2027  1  0  5360 
+  1.0720  j  0.5352 
+0.9356  0.5351 
+0.8033   0.5350 

+0.2618 
0.2618 
0.2610 
0.2605 
0.2602 

+15 
+31 
+90 
+90 
+90 

-74 

-53 
+18 
+  9 
+  1 

35  Ceti 
/  Piscium 

6.3 
5.1 

+0.36 
+0.33 

+5.2 
+4.9 

+  1  53.8 1         22  31.4 
+  3    2.5!  a»    1     1.2 

+  3  54.2! +1.0170  I  0.5348 
+  6  19.1  1 +0.5008 1  0.5:J54 

+0.2597 
+0.2593 

+JM) 
+72 

+14 
^16 
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JUNE. 


The  9tau*6 


Name. 


^  Piscium 

^  Arietis 

31   Arietis 

a  Arietis 


13  Tauri 

14  Tauri 

«« Tauri 
51  Tauri 
53  Tauri 
56  Tauri 

k}  Tauri 

x<  Tauri 
pi  Tauri 
v«  Tauri 

B.A.C.1373 
T  Tauri 

99  Tauri 
103  Tauri 
118  Tauri 
121  Tauri 


^  Cancri 
79  Cancri 

B.A.C.3138 
B.A.C.3206 

ri  Leonis 
42  LeoniM 
i  Leonis 
k  Leonis 
{  Leonis 


Rcd'us  from 

Mag. 

1891.0, 

^a  1   A3 

s   1 

5.0 

+0.2U 

+4.2 

5.3 

-0.01 

3.5 

5.7 

0.08 

3.0 

55 

-0.15 

+2.4 

mull 


u  Virginia 

V  Virginis 

c  Virginis 
46  Virginis 
48  Virginis 

65  Virginis 

66  Virginis 
/-  Virginis 

80  Virginis 
88  Virginis 

B.AC.4647TOtt/t 
W.xiii,825 

91  Virginis 

9.'»  Virginis 

IKJ  Virginis 

K  Virginis 
2  Librae 
fi  Libric 
i>^  Libra 
y-  Librj; 

28  Librap 
0  Librs 


Apparent 
Doclination 


+  5  34.9 

10  7.1 

11  586 
+14  38.0 


At  CoxjUNcnoN  in  R.  A. 


Hour  Angle 
U 


"h     III    I 

+  11  57.9   -0.5822 


-II  12.7 
-  5  57.1 
+  0  38.1 


+1.1400 
+0.5060 
-0.6837 


0.5354 
0.5399 
0.5426 
0.5450 


y' 


+0.2564 
0.2352 
0.2310 

+0.2226 


LimitinfT 
Parallels. 


N. 


+12 
+90 
+74 
+  5 


JULY. 


5.7 

-0.36 

+1.8 

63 

0.36 

1.9 

6.3 

0.42 

2.1 

5.7 

-0.47 

+2.2 

6.0 

0.48 

2.1 

6.0 

0.48 

2.2 

60 

0.48 

2.1 

4.7 

0.50 

2.1 

6.3 

-0.50 

+2.0 

4.7 

0.50 

2.0 

6.0 

0.51 

2.0 

6.0 

0.50 

2.0 

4.5 

0.55 

2.3 

6.0 

-0.59 

+2.4 

6.0 

0.60 

2.6 

5.7 

0.64 

2.8 

6.0 

0.64 

3.0 

5.0 

-0.39 

+5.4 

6.3 

0.38 

5.4 

6.3 

0.37 

5.2 

6.3 

0.34 

4.9 

3.3 

-0.16 

+4.0 

6.0 

0.1 1 

3.5 

5.7 

0.07 

3.2 

5.7 

-0.01 

3.0 

4.1 

+0.15 

1.7 

5.9 

+0.20 

+0.8 

4.0 

0.24 

+0.3 

5.5 

0.40 

-1.1 

6.1 

0  60 

3.8 

6.7 

0.62 

3.9 

6.1 

+0.73 

-4.5 

6.0 

0.74 

4.6 

5.1 

0.78 

5.0 

6.1 

0.80 

4.7 

6.8 

0.89 

5.3 

6.4 

+0.93 

-5.7 

6.8 

0.93 

6.2 

6.8 

0.99 

6.0 

6.0 

1.00 

6.1 

6.9 

1.01 

6.5 

4.2 

+1.03 

-6.5 

6.5 

1.10 

6.9 

5.7 

1.26 

7.7 

5.5 

1.37 

82 

6.9 

1.38 

8.3 

6.0 

+1.47 

-8.5 

6.0 

+1.50 

-8.0 

+19  21.0 
19  19.2 

19  53.6 

+20  18.6 

21  18.8 

20  52.7 

21  30.6 

22  2.6 

+21  57.0 

22  33.9 
22  45.0 

21  22.4 

22  44.9 

+23  46.6 

24  7.2 

25  3.7 

23  57.9 

NEW 

+22  29.3 
22  26.4 
21  44.0 
20  15.6 

+17  17.6 
15  31.5 
14  41.8 

14  46.2 
11     7.8 

+  8  44.3 

7  8.4 
+  3  55.2 

-  2  46.9 

3  4.6 

-  4  21.4 

4  a5.7 

5  41.7 
4  50.5 

6  17.7 

-  7  31.4 
9     1.6 

8  22.4 

8  47.7 

9  49.2 

-  9  46.1 
11  13.1 
13  41.7 

15  50.1 

16  3.8 

-17  45.9 
-16  20.3 


'  1  19  35.8 

20  14.6 
SI    3  5L8 

10  53.3 

11  20.8 
11  48.7 
11  52.6 
14  21.0 

14  22.3 

14  44.6 

15  10.2 
15  30.2 

21  35.1 

3  4  11.5 
8  32.6 
17  26.2 

20  2.9 

MOON, 

7  16  52.3 

17  20.4 

18  54.2 

8  0  15.0 

21  18.0 

9  4  44.1 
10  6.8 
17  35.7 

JO  13  49.6 

21  51.7 
11     1  58.3 

21  18.6 
19  19  54.2 

21  45.2 


13 


14 


8  32.8 

9  13.1 

13  18.9 

15  16.1 
22  14.0 

1  50.2 

2  15.5 

7  53.1 

8  6.8 

9  18.9 

II  22.3 

16  53.4 
IS    6    9.0 

14  44.5 
14  49.9 

21  39.4 
1«    1    12.4 


-  1   19.1 

-  0  41.7 
+  6  39.4 

-10  34.0 
-10    7.3 

-  9  40.4 

-  9  36.7 

-  7  13.6 

-  7  12.3 

-  6  50.8 

-  6  26.1 
-6    6.8 

-  0  15.1 

+  6  6.9 
+10  18.4 
-5    7.6 

-  2  36.7 


-  9  6.5 

-  8  39.4 

-  7  8.6 

-  1  58.1 

-  5  S4.5 
+  1  38.3 
+  6  51.4 

-  9  52.6 
+  9  47.0 

-  6  24.2 

-  2  24.8 

-  7  35.4 

-  9  36.3 

-  7  48.3 

+  2  41.6 

+  3  20.8 

+  7  19.9 

+  9  13.9 

-  7  59.8 

-  4  29.6 

-  4  5.0 
+  1  23.0 


+  4 

+10 
-  1 
+  7 
+  7 


36.3 
46.3 

46.2 

7.7 

0.3 

19.5 

24.7 


9  58.7 
6  32.5 


-0.8702 
-0.7180 
+0.0486 

+0.7722 
-0.2017 
+0.3235 
-0.3235 
-0.5017 

-0.4024 
-0.9895 
-1.1180 
+0.3693 
-0.2094 

-0.4519 
-0.3152 
-0.7874 
+0.9404 


0.5544 
0.5546 
0.5581 

0.5609 
0.5609 
0.5609 
0.5609 
0.5624 

0.5624 
0.5627 
0.5627 
0.5641 
0.5649 

0.5681 
0.5681 
0.5720 
0.5703 


-0.7669  0.5389 

-0.7796  0.5388 

-0.2:il4  0.5374 

+0.5839  0.5337 

+0.2698  0.5196 

+0.8108  0.5152 

+0.6619  0.5115 

-0.9450  0.5076 

-1.2990  0.4981 


-0.4706 
+0.3562 
-06256 
+1.3620 
+1.2410 


0.4955 
0.4941 
0.4913 
0.4920 
0.4926 


+0.0623  0.4948 

+0.1630  0.4951 

+0.3968  0.4961 

-1.0040  0.4971 

-1.0500  0.5000 

-0.5446  0.5012 
+0.9949  0.5015 
-1.01 3010.5042 
-0.6036 , 0.5046 
+0.2359  i  0.5047 


-0.2868 
+0.0434 
-0.1708 
+0.3417 
+0.5689 

+1.0320 
-1.0160 


0.5047 
0.5085 
0.5182 
0.5246 
0.5248 

0.5319 
0.5328 


S. 


-77 
+27 
-12 
-75 


+0.1873 

-  7 

0.1860 

+  2 

0.1719 

+45 

+0.1578 

+90 

0.1567 

+31 

0.1557 

+61 

0.1557 

+24 

6.1505 

+14 

+0.1505 

+20 

0.1496 

-16 

0.1486 

-27 

0.1479 

+65 

0.1346 

+30 

+0.1192 

+17 

0.1088 

+24 

0.0870 

-  4 

+0.0803 

+90 

-0.1408 

-  1 

0.1416 

-  2 

0.1444 

+29 

0.1539 

+82 

-0.1846 

-58 

0.1941 

+90 

0.2004 

+88 

0.2078 

-10 

0.2240 

-39 

-0.2289 

+17 

0.2310 

+62 

0.2382 

+  9 

0.2405 

+87 

0.2403 

+87 

-0.2385 

+45 

0.2385 

+51 

02373 

+64 

0.2368 

-14 

0.2343 

-18 

-0.2326 

+12 

0.2325 

+81 

0.2296 

-16 

0.2295 

+  9 

0.2286 

+53 

-0.2276 

+24 

0.2236 

+41 

0.2128 

+28 

0.2036 

+54 

0.2034 

+68 

-0.1961 

+72 

-0.1910 

-30 

-71 
-71 

-28 

+11 
-40 
-12 
-46 

-57 

-51 
-67 
-67 

-10 
-38 

-50 
-41 
-65 
+30 


-68 
-68 
-41 
+  1 

-20 
+  8 
-  1 
-75 
-79 

-68 
-22 
-82 
+46 
+31 

-39 
-33 

-21  I 
-90 
-90 ! 

-76' 
+13  1 
-90 
-81 
-29 , 

-58 
-40 
-51 
-24 


+  17 

-90 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCOULTATIONS. 

JULY. 

The*  Star's 

At  CoxjUNcnox  in  K.  A. 

Limiting 
ParaUellc. 

Name. 

Mag. 

Itod'ns  from 
1891.0. 

Apparent 
Declination. 

TVashinjirton 
Mean  Time. 

HourAngle        w 
H       \      ^ 

X' 

y* 

N. 

S. 

-76° 
-6 
+  3 
-19 

-78  1 

Aa 

AS 

C«  Libr© 

4i  Libra 

K  Librs 

X  Librie 

47  Libra 

5.7 
5.9 
5.1 
5.1 
G.4 

+L52 
1.59 
1.61 

1.68 
1.69 

-^:2 

8.5 
8.6 
8.2 
8.2 

-1?    4:0 

18  56.6 

19  19.6 
19  50.5 
19    3.7 

(l    h    m 
le    1  49.8 

6  11.6 

7  36.9 

12  52.5 

13  39.3 

h    III 

-  5  56.3 

-  1  43.0 

-  0  20.6 
+  4  44.6 
+  5  29.8 

-0.5231 
+0.6625 
+0.8085 
+0.4187 
-0.5424 

0.5337 
0.5380 
0.5389 
0.5434 
0.5441 

-0.1901 
0.1842 
0.1818 
0.1737 
0.1724 

0 
+  7 
+70 
+71 
+54 
+  4 

^»  Scorpii 
i3<Scorpii 
(^1  Scorpii 
ul*  Scorpii 
o  Opbiuchi 

2.9 
5.5 
4.6 
4.6 
4.7 

+1.72 
1.72 
1.76 
1.77 

1.89 

-8.1 
8.1 
8.2 
8.3 

7.7 

-19  30.5 

19  30.3 

20  22.5 

20  34.5 

21  14.0 

18  23.1 
18  23.2 

18  59.1 

19  14.8 
ir    6    9.2 

+10     4.0 
+10     4.1 
+10  38.8 
+10  53.9 
-  2  34.6 

-0.8662 
-0.8698 
-0.0493 
+0.1197 
-0.8513 

0.5484 
0.5484 
0.5494 
0.5493 
0.5597 

-0.1644 
0.1644 
0.1634 
0.1628 
0.1423 

-16 
-16 
+27 
+36 

-18 

-90  1 

-90 

-45 

-35 

-90 

22  Opbiuchi 
24  Opbiuchi 
3D  Opbiuchi   mult. 

0  Opbiuchi 

b  Opbiuchi      var. 

6.7 
6.0 
5.5 
3.3 
4.4 

+2  04 
2.04 
2.14 
2.17 
2.16 

-  7.3 
7.1 
6.5 
6.5 
6.2 

-23  20.0 
22  58.7 
24  10.2 
24  53.6 
24     4.6 

15  48.8 

16  38.4 
18    1  24.3 

3  1.3 

4  48.6 

+  6  44.0 
+  7  31.8 

-  8    2.0 

-  6  28.7 

-  4  45.5 

+0.0695 
-0.4011 
-0.1226 
+0.4714 
-0.5414 

0.5689 
0.5692 
0.5765 
0.5785 
0.5791 

-0.1217 
0.1199 
0.0993 
0.0954 
0.0907 

+29 
+  5 
+16 
+50 
-  6 

-38 
-67 
-49 
-15 
-80 

c^  Opbiuchi 

B.A.C.6ll)4 
A  Sagittarii 
^  Sagittarii 
a  Sagittarii 

5.2 
5.1 
2.9 
3.7 
2.3 

+2.18 
2.37 
2.39 
2.44 
2.47 

-  5.9 
4.0 
3.1 
2.2 
1.5 

-23  52.8 
27     5.0 

25  28.9 
27    61 

26  25.9 

6  51.2 
19     1   11.8 

5     3.8 
II   48.3 
15  29  0 

-  2  47.6 

-  9  10.4 

-  5  27.8 
+  1     0.3 
+  4  31.8 

-0.9241 
+1.2530 
-0.4965 
+1.0610 
+0.3851 

0.5805 
0.5936 
0.5960 
0.5988 
0.5991 

-0.0852 

0.0349 

0.0238 

-0.0036 

+0.0074 

-28 
+63 
-10 
+63 
+36 

-90 
+52 
-76 
+25 
-20 

lb  Sagittarii 

A>  Sagittarii      var. 

A3  Sagittarii 

)[  Capricorni 

^  Capricorni 

5.4 
6.0 
4.6 
5.4 
5.5 

+2.46 

2.48 
2.48 
2.38 
2.35 

-  0.1 

+  1.2 

1.3 

7.1 

7.4 

-25  26.6 

24  57.5 

25  7.4 
21  37.8 
21     6.2 

23  11.4 

»0    6  56.7 

7  11.8 

»1  18  24.9 

21   11.8 

+11   55.1 

-  4  38.8 

-  4  24.4 
+  5  22.3 
+  8    2.6 

-0.4663 
-0.6209 
-0.4413 
-0.1691 
-0.2537 

0.6012 
0.6018 
0.6020 
0.5913 
0.5902 

+0.0289 
0.0545 
0.0554 
0.1546 
0.1615 

-  8 
-14 

-  5 
+20 
+16 

-74 

-88 
-71 
-52 
-57 

33  Capricorni 

35  Capricorni 

37  Capricorni 

e  Capricorni 

jK  Capricorni 

5.7 
6.2 
6.0 
47 
5.0 

+2.35 
2  35 
2.32 
2.31 
2.29 

+  7.9 
8.1 
83 

8.4 
8.6 

-21  18.8 
21  39.9 
20  34.1 
19  57.2 
19  21.6 

aa    0  33.9 
1  47.2 

4  49.8 

5  43.6 
7  57.9 

+11  16.6 
-11  33.0 

-  8  37.5 

-  7  45.8 

-  5  36.8 

+0.5133 
+1.0720 
+0.5148 
+0.0662 
-0.1126 

0.5875 
0.5867 
0.5854 
0.5848 
0.5834 

+0.1692 
0.1722 
0.1792 
0.1811 
0.1861 

+.'>8 
+68 
+59 
+34 
+25 

-14 
+22 
-14 

-38 

-48 

B.A.C.7550 
29  Aquarii      mult 
56  Aquarii 

r*  Aquarii       mult. 

r»  Aquarii 

6.3 
6.5 
6.3 
5.8 
4.1 

+2.30 
2.22 
2.09 
2.00 
1.98 

+  8.7 

9.3 

10.2 

10.9 

10.9 

-20    7.0 
17  29.2 
15    8.3 
14  37.6 
14    9.9 

8  11.5 

16     0.9 

»3    3  35.6 

10  58.8 

11  47.4 

-  5  23.6 
+  2    7.6 
-10  43.6 

-  3  36.7 

-  2  49.9 

+0.6820 
-0.4050 
-0.2727 
+0.9008 
+0.6357 

0.5834 
0.5773 
0.5705 
0.5649 
0.5654 

+0.1866 
0.2022 
0.223a 
0.2329 
0.2345 

+69 
+12 
+22 
+75 
+74 

-  5 
-67 

-58 
+  7 

-8 

74  Aquarii 

^*  Aquarii 

rjf*  Aquarii 

^  Aquarii 

B.A.C.8274 

6.0 
4.1 
4  2 

4.8 
7.0 

+  1.95 
1.83 
1.83 
1.82 
1.66 

+10.7 
11.0 
11.1 
11.2 
11.4 

-12  11.6 

9  40.6 

9  46.5 

10  12.2 

6  59.0 

13  28.0 

23  11.0 

34    0    5.1 

0  32.9 

13  43.1 

-  1   12.9 
+  8    9.2 
+  9     1.4 
+  9  28.2 

-  1  49.0 

-0.9305 
-1.0775 
-0.7582 
-0.2185 
-0.0748 

0.5642 
0.5575 
0.5569 
0.5569 
0.5503 

+0.2:i66 
0.2472 
0.2480 
0.2484 
0.2.-)86 

-13 
-21 
-  1 

+28 
+37 

-90 
-90 
-90 
-54 
-46 

30  Piacium 
33  Piscium 

14  Ceti 

15  Ceti 
26  Ceti 

4.6 
4.7 

6.0 
6.8 
5.9 

+1.60 
1.58 
1.41 
1.40 
1.26 

+11.7 
11.7 

10.9 
10.9 
10.7 

-  6  37.0 
6  18.8 
1     6.1 

-  1     6.1 
+  0  47.2 

19  47.1 
21   19.3 

95  11   10.7 
12  21.4 

ae    0  18.6 

+  4    2.5 
+  5  31.5 

-  5    5.0 

-  3  566 
+  7  36.9 

+1.1380 
+1.2400 
-0.3144 
-0.0034 
+1.2640 

0.5480 
0.5470 
0.5421 
0.5418 
0.5396 

+0.2617 
0.2623 
0.2653 
0.26.")3 
0.20.W 

+83 
+84 
+25 
+42 

+90 

+23 
+31 
-60 
-42 
+33 

29  Ceti 

33  Ceti 

35  Ceti 
/  Piscium 
ft  Piscium 

6.3 
6.1 
6.3 
5.1 
5.0 

+1.24 
1.23 
1.22 
1.19 
1.12 

+10.6 

10.4 

10.5 

10.2 

9.5 

+  1  25.6 
1  52.1 
1  53.8 
3    2.5 
5  34.9 

2  15.3 

3  27.5 

4  22.8 
6  50.2 

12  35.6 

+  9  29.7 
+10  39.5 
+11  33.0 
-10    4.5 
-  4  30.4 

+1.1310 
+1.0010 
+1.2170 
+0.7053 
-0.3710 

0.5391 
0.5396 
0.5394 
0.5388 
0.5383 

+0.262tf 
0.2626 
0.2622 
0.2609 
0.2580 

+90 
+90 
+90 
+90 
+23 

+22! 
+  13  , 

+29 
-  5' 
-6:j; 

^  Arietis 

3i  Arietis 

o  Arietis 

13  Tauri 

14  Tauri 

5.3 
5.7 
5.5 
5.7 
6.3 

+0.85 
0.79 
0.72 
0.48 
0.47 

+  8.4 
7.8 
7.0 
5.4 
5.5 

+10    7.1 
11  58.6 
14  38.0 
19  21.1 
19  19.3 

Ji7  14     1.5 

19  26.8 
as   2  15.0 
a«    1    8.3 

1  47.3 

-  3  54.8 
+  1  19.6 
+  7  54.2 
+  6    0.7 
+  6  38.3 

+1.3380 
+0.7026 
-0.4877 
-0.7001 
-0.5494 

0.5412 
0.5419 
0.5439 
0.5516 
0.5514 

+0.2368 
0.2302 
0.2216 
0.1854 
0.1841 

+90 
+90 
+16 
+  4 
+12 

-70 
-64 

B.  AC.  1242 

cj«  Tauri 

6.3 

5.7 

+0.40 
+0.34 

+  5.2 
+  5.1 

+19  53.7 
+20  18.7 

9  27.6 
16  32.7 

-  9  57.4 

-  3    7.3 

+0.2104 
+0.9286 

0.5542 
0.5571 

+0.1698 
+0.1555 

+54 
+90 

-20 
+21 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 

JULY. 

,.  A. 

Tux  Starts 

At  Coxjuxction  in*  H 

y' 

Limiting 
ParaUela. 

Namo. 

Mag. 

6.0 
6.0 
6.0 
4.7 

6.3 

Red'ni 
189 

Aa 

+0*33 
0.33 
0.33 
0.30 
0.30 

1  from 
l.O. 

~A« 

+4^8 
4.9 
4.7 
46 
4  6 

Apparent 
DoclinatioD. 

Waahintftou 
Mean  Time. 

HourAoglo 
H 

Y 

-0.0489 
+0.4782 
-0.1728 
-0.3548 
-0.2534 

x' 

0.5572 
0.5572 
0.5572 
0.5588 

0.5588 

N. 

+3§ 
+73 
+32 
+22 

+28 

S. 

-3? 
-  5 
-38 
-48 
-42 

51  Tauri 

53  Tauri 

56  Tauri 

«'  Tnuri 

,    a' Tuuri 

+2f  180 

20  52  6 

21  30.7 

22  2.7 
21   .',7.1 

d     li     111 
5M>  17     0.6 

17  28.8 
17  32.7 
20    2.5 
20     3.0 

h     III 

-  2  40.3 

-  2  13.1 

-  2    9.4 
+  0  15.1 
+  0  16.5 

+0.1545 
0.15:J6 
0.1535 
0.1483 
0.1483 

i;«  Tauri 
v^  Tauri 

B.A.C.  1373 
T  Tauri 
05  Tauri 

4.7 
6.0 
6.0 
4.5 
6.3 

+0.30 
0.30 
0.30 
0.24 
0.24 

+4.4 
4.4 

4.8 
4.4 

4.0 

+22  34.0 
22  45.1 

21  22.5 

22  45.0 

23  53.0 

20  26.4 

20  52.2 

21  12.3 
30    3  21.1 

3  45.2 

+  0  38.2 
+  1     3.0 
+.  1  22.5 
+  7  18.1 
+  7  41.4 

-0  8443 
-0.97:J6 
+0.5174 
-0.0718 
-1.2110 

0..5588 
0.5586 
0.5585 
0.5603 
0.5613 

+0.1472 
0.1463 
0.1454 
0.1324 
0.1314 

-  6 
-15 
+76 
+38 

-38 

-67 
-67 
-  1 
-30 
-66 

00  Tauri 
103  Tauri 
118  Tauri 
121  Tauri 
125  Tauri 

6.0 
6.0 
6.7 
6.0 
6.0 

+0.18 
0.15 
0.08 
0.06 
0.05 

+4.0 
4.0 
3.7 
3.0 
3.4 

+23  46.7 

24  7.3 

25  3.7 
23  57.9 
25  50.2 

10    2.0 

14  26.3 

23  26.6 

31    2    5.7 

3  52.2 

-10  15.4 
-  6    0.6 
+  2  40.0 
+  5  13.4 
+  6  55.9 

-0.3217 
-0.1019 
-0.3251 
+1.0550 
-0.7082 

0.5628 
0.5635 
0.5654 
0.5662 
0.5667 

+0.1169 
0.1065 
0.0847 
0.0783 
0.0738 

+24 
+31 
+24 
+00 
-  4 

-42 
-34 
-40 
+38 
-64 

132  Tauri 
139  Tauri 

5.3 
5.3 

+0.02 
-0.01 

+3.7 
+3.4 

+24  31.8 
+25  56  4 

7  50.2 
11  36.7 

+10  45.3 
-  9  36.5 

+0.8654 
-0.4138 

0.5666  +0.06:38 
0.5672 '  +0.0544 

'+90 
+19 

+27 
-43 

AUGUST. 

e  Geminorum 
37  Geminorum 
30  Geminorum 
40  Geminorum 
47  Geminorum 

3.2 
6.3 
6.3 
6.3 
6.0 

-0.13 
0.15 
0.16 
0.16 
0.18 

+3.0 
3.9 
3.8 
3.0 
3.8 

+25  14.3 

25  30.8 

26  13.5 

26  3.9 

27  2.2 

1    7    7.1 
11  58.1 
13  26.8 
13  4.J.8 
18  49.6 

+.  9  11.1 
-10    8.5 

-  8  43.0 

-  8  26.6 

-  3  31.8 

+0.0141 
+0.6110 
-0.1702 
-0.0018 
-1.1460 

0.5663' +0.0043 
0.5654' -0.0081 
0.5648     0.0118 
0.5648      0.0125 
0.5645     0.0253 

+90 
+88 
+32 
+42 
-34 

+;jo 

+  17 
-24 
-15 
-63 

52  Geminorum 
A  (ieminorum 
K  Geminor.   mull. 

6.3 
5  7 
3.6 

-O.IO 
0  20 
0.21 

+4.1 
4.0 
4.1 

+25     4.5 
25  15.6 
24  30  7 

20  17.5 
ti    0    5.1 

0  13.6 

MOON. 

-2    7.1 
+.  1  32.3 
+.10  21.2 

+0.02% 
+0.6025 
+0.7096 

0.5637  1-0.0292 
0.5618'    0.0384 
0.5.586     0.0607 

I 
1 

+90 

+87 
+90 

+34I 

+14 

+23 

ri  Leonis 
i  Leonis 
k  Leonis 
u  Virginis 
If  Virginis 

3.3 
5.7 
5.7 
5.9 
4.0 

-0.15 

O.II 

-0.07 

+0.05 

0.06 

+37 
3.3 
3.1 
1.6 

+1.2 

+17  17.7 
14  41.0 
14  46.3 
8  44.4 

7     8.4 

5    4  26.9 

17   17.0 

O    0  46.5 

r    5    4.4 

0  11.4 

+.  3  22.1 

-  8  10.7 

-  0  54.2 
+  2  36.1 
+  6  36.3 

+0.1508 
+0.5222 
-1.1020 
-0.6778 
+0.1463 

0.5195    -0.1808 
0.5131      0.2023 
0.5081  ■    0.2009 
0.4067  i    0.2310 
0.4054'    0.2320 

+51 
+75 
-21 
+  6 
+50 

-26 
-  9 
-75 
-81 
-33: 

e  Virginis 
46  Virginis 
4S  Virginis 

65  Virginis 

66  Virginis 

5.5 
6.1 
6.7 
6.1 
6.0 

+0.18 
0.33 
0  35 
0.43 
0.44 

0.0 
-2.4 
2.5 
3.1 
3.2 

+  3  55.2 
-  2  46.0 

3  46 

4  21.3 
4  35.6 

8    4  34.0 

»    3  17.7 

5     9.4 

16     2.5 

16  43.2 

+  1  28.5 
-  0  25.2 
+  1  23.5 
+11  59.0 
-11  21.0 

-0.8650 
+  1.1055 
+.0.0854 
-0.2081 
-0.1050 

0.4013-0.2394 
0.4002;    0.2404 
0.4005;    0.2402 
0.4028     0.2382 
0.4932     0.2382 

-  4 

+87 
+87 
+31 
+35 

-86 
+20 
+  11 
-54  I 

-48  1 

/-Virginis 
80  Virginis 
88  Virginis 
n.A.C.4647  mull. 
VV.xiii,825 

5.1 
6.1 

6.8 
6.4 

6.8 

+0.47 
0.40 
0.55 
0.58 
0.58 

-3.6 
3.3 

4.0 
4.4 

4.9 

-  5  41.7 
4  50.5 

6  17.7 

7  31.4 
0     1.6 

20  51.4 

22  49.9 

to    5  52.4 

9  31.3 

9  56.9 

-  7  10.0 

-  5  24.7 
+  1  26.3 
+  4  59.1 
+  5  24.0 

+0.1289 
-1.2830 
-1.3280 
-0.8239 
+0.7321 

0.4045   -0.2371 
0.4!)45     0.2361 
0.4!)66     0.2332 
0.4986     0.2316 
0.40o7     0.2314 

+48 
-37 
-43 
-  5 
+80 

-35 
-90 
-90 
-90. 

-^1 

04  Virginis 

05  Virginis 
'  06  Virginis 
1     K  Virginis 
^     2  Libra* 

6.8 
6.0 
6.9 
4.2 
6.5 

+0.64 
0.65 
0.65 
0.68 
0,73 

-4.7 

4.0 
5.2 

5.7 

-  8  22.4 

8  47.7 

9  40.2 
9  46.1 

11   13.1 

15  39.2 
15  53.0 
17    6.2 
19  11.3 
11    0  47.0 

+10  56.8 
+11   10.2 
-11  38.7 

-  0  37.1 

-  4   11.0 

-1.2070 
-0.8rf47 
-0.0384 
-0.5667 
-0.2290 

0.5007   -0.2282 
0.5010      0.2282 
0.5010,    0.2271 
0.5024  1    0.2260 
0..5050     0.2221 

-40 
-  8 
+37 
+  10 
+27 

-90' 
-90  1 

-44  1 
-781 
^55 

5  lubriR 
fj,  Libr:p 
v^  Librae 
v^  LibriB 
1  28  Librae 

6.6 
5.7 
5.5 
6.0 
6.0 

+0.87 
0.80 
1.00 
1.00 
1.00 

-7.0 
66 
7.3 
7.4 

7.8 

-15     0.1 
13  41.7 

15  50.1 

16  3.8 

17  45.9 

12  31.5 
J4  16.4 
23     1.4 
23     7.0 
19    6     4.4 

+  7  13.0   +1.3510  1  0.5125   -0.2124^+75 
+  8  54.9  1-0.4446   0.5130     0.2106 '+14 
-  6  35.8  I  +0.0796  1  0.5 1  \){i     0.20 1 5  1  +30 
-6  30.4    +0  3001    0.5195      0.2013+52 
+  0  14.1    +0.7764    0.5243     0.1038+73 

+51, 
-69! 
-38. 
-2.5  i 
0 

1    C'Librn 
,  41    Librae 

7.0 
5.0 

+1.15 
+1.21 

-7.5 

-8.0 

-17     4.0 
-18  56  6 

10  19.8 
14  47.0 

+  4  21 .5  1  -0.7861  1  0.5266   -0.1H70  ,  -  8  i  -90 
+  8  40.3 '+0.4 1401  0.5313   -O.lsiO+56    -20, 
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OOCULTATIONS,  1891. 


ELEMENTS  FOR  ' 

rHE  PREDICTION  OF  OOCULTATIONS. 

AUGUST. 

Thk  Stau'b 

At  Coxjuxcnox  ix  B.  A. 

Limiting 
Panllela. 

Name. 

\fa-. 

- 

5.1 

5.1 
6.4 
2.1) 
5.5 

Rod'ns  from 
1891.0. 

Apparent 
DecIinatioD. 

Waahind^ton 
Mean  Time. 

Hoar  Anglo 
H 

Y 



+0.5662 
+0.1768 
-0.7947 
-1.1130 
-1.1170 

I' 

0.5325 
0.5371 
0.5385 
0.5418 

0.5418 

y' 

N. 

~~o 
+64 
+40 
-11 
-33 
-33 

S. 

-if 
-32 
-W 
-90 
-90 

Aa 

A5 

K  Libra 
A  Librai 
47  LibriP 
/?'  Scorpii 
/?^  Scorpii 

8 

+1.23 
1.31 
1.32 
1.39 
1.39 

II 

-  8.1 
8.1 

7.8 
7.8 
7.8 

-19°  19.6 
19  50.5 
19     3.7 
19  30.5 
10  30.3 

d     li    ni 
19  16  14.1 

21  -36.4 

22  24.1 
13    3  14.0 

3  14.1 

h    in 
+10     4.5 

-  8  43.6 

-  7  57.5 

-  3  17.2 

-  3  17.1 

-0.1791 
0.1709 
0.1696 
0.1615 
0.1615 

«» Scorpii 

(j' Scorpii 

u  Ophiuchi 

22  Ophiuchi 

24  Ophiuchi 

4.6 
4.6 
4.7 

6.7 
6.0 

+1.40 
1.41 
1.57 
1.75 
1.76 

-  8.0 
8.1 
7.7 
7.6 
7.5 

-20  22.5 

20  34.5 

21  14.0 
23  20.0 

22  .58.7 

3  50.8 

4  68 
15  15.2 

14    1     7.1 

1  57.8 

-  2  41.6 

-  2  26.2 
+  8  19.4 

-  6    9.7 

-  5  20  8 

-0.2865 
-0.1168 
-1.0850 
-0.1386 
-06141 

0.5425 
0.5426 
0.5528 
0.5613 
0.5630 

-0.1605 
0.1602 
0.1395 
0.1191 
0.1174 

+15 
+24 

-34 
+18 
-  7 

-51) 
-49 
-90 
-50 

-87 

B.  A.C.570I) 
26  Ophiuchi 
39  Ophiuchi   muU. 

B.A.C.5y3l 
Q  Ophiuchi 

6.3 
6.1 
5.5 
6.5 
3.3 

+1.79 
1.80 
1.90 
1.89 
1.92 

-  8.0 
8.0 
7.4 
7.4 
7.4 

-24  55.6 
24  49.5 
24  10.2 

23  57.2 

24  53.6 

3  16.5 

3  21.4 

10  54.5 

10  57.0 

12  33.3 

-  4     5.0 

-  4     0.2 
+  3  16.2 
+  3  18.6 
+  4  51.4 

+1.2835 
+1.1680 
-0.3188 
-0.5488 
+0.2822 

0.5627 
0.5627 
0.5694 
0.5694 
0.5717 

-0.1142 
0.1140 
0.0967 
0.0965 
0.0927 

+65 
+65 
+  7 
-6 

+38 

+53, 

+34 
-62 1 
-80  1 
-26 

b  Ophiuchi      var. 
c'  Ophiuchi 
63  Ophiuchi 
B.A.C.6in4 
1     \  Sagittarii 

4.4 

5.2 
6.6 
5.1 
2.9 

+1.94 
1.97 
2.13 
2.28 
2.31 

-  69 
6.9 
6.6 
6.1 

4.9 

-24     4.6 

23  52.8 

24  52.0 
27    5.0 

25  28.9 

14  22.7 
16  27.7 

15    1  58.6 
II     7.6 

15  3.1 

+  6  36.7 
+  8  36.9 
-  6  14.0 
+  2  33.5 
+  6  19.6 

-0.7303 
-1.1160 
-0.7598 
+  1.1370 
-0.6409 

0.5722 
0.5740 
0.5824 
0.5876 
0.5896 

-0.0881 
0.0827 
0.0.582 
0.0331 
0.0217 

-16 
-43 
-W 

+63 
-17 

-90 
-90 : 
-90' 
+32 
-90 

1        B.A.C.6360 
^  Sagittarii 
a  Sagittarii 
^  Sagittarii 
X^  Sagittarii 

6.2 

3.7 
2.3 
5.4 
5.4 

+2.38 
2.42 
2.45 
2.51 
2.54 

-  3.2 
3.7 

2.8 
1.0 

-  0.2 

-25    7.1 
27    6.1 
26  25.9 
25  26,6 
24  43.2 

21   36.4 

21  53.0 

1«    1  36.3 

!)  23.6 

13    7.2 

-II  22.9 
-1 1     7.0 

-  7  32.7 

-  0    46 
+  3  29.6 

-1.0900 
+0.9367 
+0.2670 
-0.5727 
-1.1600 

0.5033 
0.5937 
0.5957 
0.5973 
0.5984 

-0.0024 

-0.0017 

+0.0095 

0.0329 

0.0440 

-48 
+63 
+30 
-13 
-50 

-90 

+15! 
-27  1 
-83 
-90 

A'  Sagittarii      var. 
A' Sagittarii 
X  Capricorni 
9  Capricorni 
33  Capricorni 

6.0 
4.6 
5.4 
5.5 
5.7 

+2.59 
2.58 
2.70 
2.69 
2.70 

+  0.5 
0.5 
7.2 
7.6 

8.2 

-24  57.5 
25    7.4 
21  37.8 
21     6.2 

21   18.8 

17  12.6 

17  27^ 

18    4  39.9 

7  25.5 
10  45.8 

+  7  25.2 
+  7  39.8 

-  6  34.6 

-  3  55.6 

-  0  43.4 

-0.7093 
-0.5295 
-0.1749 
-0.2508 
+0.5205 

0.5987 
0.5988 
0.5929 
0.5Jn>0 
0.5902 

+0.0565 
0.0573 
0.1576 
0.1646 
0.1728 

-18 
-  9 
+19 
+  16 

+59 

-90* 
-79. 
-52 
-57 , 
-14: 

35  Capricorni 
37  Capricorni 

£  Capricorni 

K  Capricorni 

r>  Aquarii       viidl. 

6.2 
6.0 
4.7 

5.0 

5.8 

+2.70 
2.68 
2.66 
2.64 
2.50 

+  8.4 

8.9 

9.1 

9.5 

13.2 

-21   39.9 
20  34.1 
19  57.2 
19  21.6 
14  37.6 

11  58.3 

14  59.0 

15  52.2 
18     4.9 
20  37.2 

+  0  26.2 
+  3  19.8 
+  4   10.9 
+  6  18.3 
+  7  49.7 

+  1.0790 
+0.5328 
+0.0J)04 
-0.0821 
+0.9901 

0.5898" 
0.5882 
0  5879 
0.5864 
0.5725 

+0.1758 
0.1827 
0.1847 
0.1895 
0.2385 

+68 
+61 
+36 
+27 
+75 

-37 
-47 
+13 

r^  Aquarii 

^1  Aquarii 

i/;3  Aquarii 

'    ^^  Aquarii 

1  30  Pisciuni 

4.1 

4.1 
4.2 

4.1^ 
1.6 

+2.49 
2.39 
2.38 
2.37 
2.23 

+13.3 
14.1 
14.2 
14.3 
15.3 

-14     9.9 

9  40.6 

9  46.5 

10  12.2 

6  37.0 

21  24.7 

do    8  31.9 

9  24.5 

9  51.5 

511    4  33.3 

+  8  35.4 

-  4  41.9 

-  3  51.2 

-  3  25.2 

-  9  »5.4 

+0.7266 
-0.9345 
-0.6170 
-0.0818 
+1.2985 

0.5719 
0.5659 
0.5655 
0.5652 
0.5564 

+0.2397 
0.2532 
0.2542 
0.2547 
0.26S0 

+75 
-11 

+  7 
+35 
+83 

-3' 

-90 

-83 

-47 

+37 

,  14  Ceti 
;  15  Ceti 
/  Piscium 
fi  Pisciuni 
31  Arietis 

6.0 
6.8 
5.1 
5.0 
5.7 

+2.10 
2.09 
193 
1.89 
1.62 

+15.1 
15.0 
14.8 
14.2 
12.1 

-  1     6.1 

-  1     6.1 
+  3    2.6 

5  35.0 
11  58.7 

19  28.7 

20  37.2 
99  14  31.0 

20    5.7 
94    2     3.8 

+  5     0.8 
+  6     7.0 
-  0  35.9 
+  4  47.3 
+  9  44.2 

-0.1020 
+0.2075 
+0.9303 
-0.1 198 
+0.9627 

0.5505 
0.5505 
0.5478 
0.5479 
0.5491 

+0.2711 
0.2715 
0.2668 
0.2637 
0.2:rjs 

+37 
+53 
+!»0 
+36 
+90 

-17 
-31 

-4rt 
+  151 

0  Arietis 

a  Arietis 
13  Tauri 
J4  Tauri 

B.A.C.I2J2 

6.0 
5.5 
5.7 
6.3 
6.3 

+  1.60 
1.57 
1.37 
1.36 
1.28 

+11.1 
ll.l 

8.8 
8.8 
8.4 

+14  51.2 
14  38.1 
19  21.2 
19  19.4 
J  9  53.8 

5  35.4 
H  41.8 
9J    7     6.3 
7  44.6 
15  17.6 

-10  51.5 

-  7  51.5 
-10  13.9 

-  9  36.9 

-  2  20.0 

-1.1390 
-0.2135 
-0.4279 
-0.2783 
+0.4716 

0.5494 
0.5502 
0.5558 
0.5558 
0.5578 

+0.22.-S.^ 
0.2244 
0.1864 
0.1850 
0.1703 

-24 
+31 
+19 
+27 
+72 

-48. 

-5(i 

-47 

-   1 

A'  Tauri 

A«  Tauri 

w«  Tauri 

<  51  Tauri 

53  Tauri 

4.7 
6.3 
5.7 
6.0 
6.0 

+1.29 
1.28 
1.22 
1.22 
1.21 

+  7.7 
7.7 
8.0 
7.7 
7.7 

+21   47.1 
21  43.0 

20  18.7 

21  18.9 
20  52.8 

16  48.5 

17  5.1 
22  16.9 

22  44.3 

23  12.4 

-  0  52.4 

-  0  36.3 
+  4  24.3 
+  4  50.8 
+  5  17.!) 

-1.2290 
-1.1110 
+1.1840 
+0.2114 
+0.7365 

0.5576 
0.5576 
0.5593 
0.5595 
0.5595 

+0.1671 
0.1665 
0.1556 
0.1544 
0.1536 

-38 
-25 
+90 
+55 
+90 

-68 
-68 
+41 
-18 
+10 

56  Tauri 
,    k'  Tauri 

6,0 
4.7 

+1.21 
+1.19 

+  7.5 
+  7.4 

+21   30,7 
+22    2.7 

23  16.1 
M    1  44.2 

+  5  21.4 
+  7  44.2 

+0.0884 
-0.0955 

0.5595 
0.5602 

+0.1535 
+0.1479 

+47 
+37 

-24 
-33 

OCCULT  ATIONS,  1891. 


433 


ELEMENTS  FOB  THE  PREDICTION  OF  OOOULTATIONS. 

AUGUST. 

Thb  8rAx*B 

At  GoNJUHonoN  nr  fi.  A. 

Limiting  1 
Parallell:' 

Xftmo. 

Mag. 

Bed^Bafrom 
IWLO. 

T^KT. 

WaabJngton 

Hour  Angle 
H 

T 

«' 

y* 

N. 

S. 

Aa 

AS 

«»  Tauri 

6.3 

+ri9 

47:3 

42f57.I 

d    h    m 
M    1  45.5 

h    m 
+  7  45.5 

+0.0051 

0.5602 

+0.1479 

44§ 

-28 

«» Tauri 

4.7 

1.19 

6.8 

22  34.0 

2     7.8 

+  8    7.0 

-0.5816 

0.5602 

0.1472 

4IO 

-61 

v«  Tauri 

6.0 

1.19 

6.7 

22  45.1 

2  33.3 

+  8  31.5 

-0.71 17 

0.^602 

0.1460 

4  2 

-67 

B.A.C.I373 

6.0 

1.18 

7.3 

81  22.5 

2  53.2 

+  8  50.8 

+0.7772 

0.5611 

0.1455 

490 

+13 

T  Tauri 

4.5 

1.13 

6.6 

22  45.0 

8  58.2 

-  9  17.4 

+0.1816 

0.5627 

0.1318 

453 

-17 

95  Tauri 

6.3 

>1.13 

46.1 

423  53.0 

9  22.1 

-  8  54.4 

-0.9528 

0.5627 

+0.1309 

-14 

-66 

99  Tauri 

6.0 

1.07 

5.9 

23  46.7 

15  35.8 

-  2  54.2 

-0.0770 

0.5635 

0.1161 

438 

-29 

k  Tauri 

6.0 

1.07 

5.5 

24  53.0 

15  43.3 

-  2  47.0 

-1.2230 

0.5635 

0.1158 

-40 

-60 

103  Tauri 

6.0 

1.02 

5.6 

24    7.3 

19  58.6 

+  1    19.0 

+0.0491 

0.5639 

0.1081 

445 

-22 

118  Tauri 

6.7 

0.94 

4.8 

25    3.8 

97    4  56  4 

+  9  57.2 

-0.0952 

0.5650 

0.0836 

437 

-27 

125  Tauri 

6.0 

40.90 

44.4 

425  50.3 

9  21.3 

-  9  47.6 

-0.5741 

0.5650 

40.0724 

4IO 

-54 

132  Tauri 

6.3 

0.8o 

4.6 

24  31.9 

13  18.8 

-  5  58.7 

+1.0810 

0.5653 

0.0622 

490 

+42 

139  Tauri 

5.3 

0.82 

4.0 

25  56.5 

17    5.1 

-  2  20.7 

-0.1986 

0.5653 

0.0528 

431 

-30 

e  Gaminonun 

3.2 

0.62 

3.6 

25  14.4 

98  12  38.3 

-  7  30.3 

+1.1055 

0.5641 

40.0027 

490 

+48 

37  GemiDoram 

6.3 

0.58 

3.4 

25  30.8 

17  30.7 

-  2  48.5 

+0.7900 

0.5628 

-0.0097 

490 

+27 

39  Geminorura 

6.3 

♦0.57 

43.2 

426  13.5 

19    0.0 

-  1  22.5 

+0.0072 

0.5620 

-0.0133 

443 

-15 

40  Geminorum 

6.3 

0.57 

3iS 

26    3.9 

19  17.0 

-  1     6.0 

+0.1760 

0.5619 

0.0142 

453 

-  7 

47  GemiDorum 

6.0 

0.53 

2.8 

27    2.2 

99    0  24.4 

+  3  50.3 

-0.9802 

0.5611 

0.0268 

-18 

-63 

52  GemiDorum 

6.3 

0.51 

3.3 

25    4.5 

1  53.0 

+  5  15.8 

+1.0970 

0.5604 

0.0307 

490 

+46 

A  Geminorum 

6.7 

0.48 

3.1 

26  15.6 

5  42.1 

+  8  56.7 

+0.7617 

0.5593 

0.0401 

490 

+23 

e  GemiDorum 

6.0 

40.40 

42.7 

426    2.7 

14  44.3 

-  6  20.3 

-0.5489 

0.5560 

-0.0621 

+11 

-52 

K  Geminor.   mult. 

3.6 

0.40 

3.0 

24  39.7 

14  54.8 

-  6  10.2 

+0.9439 

0.5558 

0.0622 

+90 

+32 

a^  Canori 

6.0 

0.35 

3.0 

26  41.5 

22  13.4 

+  0  53.1 

-0.6952 

0.5520 

0.0792 

+  2 

-64 

u*  Canori 

6.3 

0.34 

2.6 

25  23.5 

22  35.3 

+  1  14.2 

-0.3957 

0.5517 

0.0801 

+20 

-43 

y><  Canori 

6.7 

0.32 

24 

25  50.4 

SO    2  30.4 

4  5     1.3 

-1.2160 

0.5503 

0.0886 

-41 

-64 

A  Cancri 

6.7 

+0.29 

+2.6 

424  22.0 

7    63 

+  9  27.8 

-0.0401 

0.5478 

-0.0989 

+40 

-25 

vi  Cancri        mnU 

6.0 

0.28 

2.4 

'  24  63.6 

9  53.6 

-11  50.6 

-0.8999 

0.5460 

0.1046 

-11 

-65 

vs  Canori 

5.8 

0.27 

2.4 

24  30.4 

10  47.8 

-10  58.2 

-0.5685 

0.5454 

0.1066 

+10 

-57 

v^  Cancri 

6.0 

0.26 

2.4 

24  27,0 

12    7.8 

-  9  40.9 

-0.6558 

0.5445 

0.1093 

+  5 

-63 

V*  Cancri 

6.7 

0.26 

2.4 

24  27.4 

12  48.9 

-  9     1J2 

-0.7377 

0.5440 

0.1108 

0 

-65 

^  Canori 

5.0 

40.18 

42ii 

+22  29.3 

SI    5  55.1 

4  7  31.3 

-0.7656 

0.5348 

-0.1438 

-  1 

-68 

79  Cancri 

63 

0.17 

2.2 

22  26.4 

6  23.5 

4  7  58.8 

-0.7784 

0.5343 

0.1445 

-  2 

-68 

B.A.C.3I38 

6.3 

0.16 

2.3 

21  44.0 

7  58.5 

4  9  30.7 

-0.2362 

0.5329 

0.1473 

+29 

-41 

B.A.C.3206 

6.3 

40.14 

42.3 

+20  15.6 

13  23.6 

-  9  14.5 

40.7156 

0.5297 

-0.1551 

4SO 

+  8 

\ 

SEPTEMBEB. 

9  Leonia 

3.3 

40.07 

42.1 

♦17  17.7 
NEW 

1  10  39.6 
MOON, 

4II  22.2 

40.1495 

0.6183 

^.1886 

451 

-26 

e  Virginia 

5.5 

40.06 

0.0 

+  3  55.2 

4  11     0.8 

+  9  41.9 

-1.0430 

0.4918 

-0J2417 

-15 

-86 

46  Virginia 

6.1 

0.13 

-1.6 

-  2  46.9 

«    9  45.5 

4  7  50.1 

40.8909 

0.4917 

0.2427 

487 

+  5 

48  Virginia 

6.7 

0.14 

1.7 

3    4.6 

11  37.5 

♦  9  39.2 

40.7612 

0.4917 

0.2425 

48O 

-  2 

65  Virginia 

6.1 

0.20 

2.2 

4  21.3 

22  32.2 

-  3  43.8 

-0.4494 

0.4931 

0.2400 

4I8 

-69 

66  Virginia 

6.0 

0.2() 

2.3 

4  35.6 

23  13.0 

-  3    4.1 

-0.3476 

0.4932 

0.2399 

423 

-62 

I*  Virginia 

5.1 

40.22 

-2.6 

-  5  41.7 

•    3  22.0 

4  0  58.2 

-0.1183 

0  4945 

-0.2;i86 

+35 

-49 

m  Virginia 

5.4 

0.24 

3.4 

8    9.2 

8  42.6 

4  6  10.9 

+1.3360 

0.4949 

0.2362 

+82 

+42 

B  A.C.4647miitt. 

6.4 

0.30 

3.4 

7  31.4 

16    5.6 

-10  39.1 

-1.0920 

0.4971 

0.2325 

-21 

-90 

W.  xiii,  825 

6.8 

0.30 

3.8 

9    1.6 

16  31.2 

-10  14.1 

+0.4697 

0.4972 

0.2323 

+68 

-18 

95  Virginia 

6.0 

0.34 

3.8 

8  47.7 

22  29.5 

-  4  25.7 

-1.1600 

0.4991 

0.2285 

-26 

-90 

96  Virginia 

6.9 

40.:J5 

-4.1 

-  9  49M 

23  43.1 

-  3  14.2 

-0.3107 

0.4997 

-0.2278 

+25 

-61 

K  Virginia 

4.2 

0.36 

4.U 

9  46.1 

7    1  49.2 

-  1  11.6 

-0.8439 

0.5011 

0JiJ265 

-  6 

-90 

2  Libr9 

6.5 

0.40 

4.6 

11  13.1 

7  27.8 

4  4  17.4 

-0.5138 

0.5031 

OJi^^i 

+12 

-74 

5  Libras 

6.6 

0.50 

6.9 

15    0.1 

19  18.9 

-  8  12.0 

+1.0680 

0.5092 

0.2119 

+75 

+19 

fi  Libre 

5.7 

0.52 

6.5 

13  41.7 

21     4.8 

-  6  29.1 

-0.7369 

0.5109 

Oi2103 

-  2 

-90 

a*  Libra 

6.3 

40.52 

-6.1 

-15  32.7 

21  45.8 

-  5  49.4 

+1.1480 

0.5.111 

-0iJ098 

+74 

+25| 

tf>  Libra 

2.9 

40.52 

-6.1 

-15  '35.4 

21  51.8 

-  5  43.5 

+1.1780 

0.5111 

-0.2095 

+74 

+^| 

28 
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ELEMENTS  FOR  THE  PRKDIOTION  OF  OOOULTATIONS. 

SEPTEMBEB. 

Thb  STAX*8 

At  Oosjuironon  ix  B.  A. 

Umiting 
Parallela. 

Name. 

Mag. 

Bed*nsfrom 
1801.0. 

Apparent 
DedlLuttlon 

WaahingUm 
MeimTDne. 

Hour  Anglo 
H 

T 

x' 

y' 

N. 

o 

8.   ! 

1 

0 

Aa 

AS 

s 

O        / 

d    h    m 

h    m 

v>  Libre 

5.5 

+0.60 

-6.2 

-15  50.1 

8    5  56.3 

+  2    6.7 

-0.2113 

0.5157 

-0.2005 

♦25 

-54, 

v«  Libra 

6.9 

0.61 

6.3 

16    3.8 

6    2.0 

+  2  12.2 

+0.0201 

0.5159 

0.2005 

+36 

-41 

28  Libra 

6.0 

0.68 

6.8 

17  45.9 

13    5.3 

+  9    2.6 

+0.4891 

0.5208 

0.1922 

+61 

-17 

C<  Librs 

7.0 

0.74 

6.6 

17    4.0 

17  24.7 

-10  46.0 

-1.0890 

0.5236 

0.1864 

-28 

-90 

B.A.C.5J09 

6.2 

0.75 

7.3 

19  18.1 

18  51.7 

-  9  21.7 

+1.0740 

0.5240 

0.1843 

+71 

+21 

41  Libre 

5.9 

40.80 

-7.1 

.18  56.6 

21  56.5 

-  6  22.6 

+0.1232 

0.5272 

-0.1801 

+39 

-•35 

K  Libra 

6.1 

0.82 

7.2 

19  19.6 

23  25.0 

-  4  57.0 

+0.2766 

0.5278 

0.1776 

+47 

-27 

^  Libra 

5.1 

0.89 

TltJ 

19  50.6 

•    4  53.1 

+  0  20.7 

-0.1155 

0.5316 

0.1694 

+25 

-48 

47  Libra 

6.4 

0.90 

7.0 

19    3.7 

5  41.8 

+  1     7.8 

-1.0930 

0.5316 

0.1680 

-30 

-90 

b>i  Scorpii 

4.6 

0.97 

7.3 

20  22.5 

U  15.0 

+  6  30.3 

-0.5844 

0.5363 

0.1590 

0 

-82 

o^  Scorpii 

p  Ophiuchi   muU, 

4.6 

+0.98 

-7.4 

-20  34.5 

11  31.3 

+  6  46.0 

-0.4100 

0.5369 

-0.1585 

+  9 

-68 

5.0 

1.11 

8.0 

23  11.8 

19  53.0 

-  9    8.9 

+1.1480 

0.5430 

0.1433 

+67 

+30 

18  Ophiuchi 

6.7 

1.27 

8.0 

24  27.0 

lO    6  43.5 

+  1  19.3 
+  3  31.2 

+1.0420 

0J>517 

0.1219 

+66 

+21 

22  Ophiuchi 

6.7 

J. 30 

7.5 

23  20.0 

9    0.3 

-0.4234 

0.5544 

0.1172 

+  4 

-70 

24  Ophiuchi 

6.0 

1.31 

7.4 

22  68.7 

9  52.3 

+  4  21.5 

-0.9005 

0.5544 

0.1152 

-23 

-IK) 

B.A.C.5709 

6.3 

•1.1.34 

-8.0 

-24  55.6 

11   13.0 

+  5  39.3 

+1.1090 

0.5554 

-0.1125 

+65 

+20 

26  Ophiuchi 

6.1 

1.34 

7.9 

24  49.5 

11  18.0 

+  5  44.1 

+0.9040 

0.5555 

0.1123 

+65 

+11 

39  Ophiuchi    muU. 

5.5 

1.46 

7.3 

24  10.2 

19    2.9 

-10  47.6 

-0.5936 

0.5615 

0.0947 

-  8 

-85 

B.  A.C.f)831 

6.5 

1.46 

7.2 

23  57 J2 

19    5.5 

-10  45.1 

-0.8268 

0.5615 

0.0945 

-22 

-90 

6  Ophiuchi 

3.3 

1.49 

7.4 

24  53.6 

20  44.4 

-  9    9.7 

+0.0177 

0.5620 

0.0908 

+24 

-41 

b  Ophiuchi      var. 

4.4 

+1.52 

-  7.0 

-24     4.6 

22  36.7 

-  7  21.5 

-1.0130 

0.5642 

-0.0863 

-34 

-90 

63  Ophiuchi 

6.6 

1.73 

6.4 

24  52.0 

11  10  32.0 

+  4    7.2 

-1.0240 

0.5716 

0.0564 

-38 

-90 

B.A.C.6I94 

5.1 

1.80 

6.2 

27    5.0 

19  56.6 

-10  49.6 

+0.8798 

0.5781 

0.0292 

+63 

+10 

A  Sagittarii 

2.9 

1.94 

5.1 

25  28.9 

23  59.0 

-  6  56.6 

-0.8907 

0.5801 

0.0201 

-32 

-90 

^  Sagittarii 

3.7 

2.07 

4.6 

27    6.2 

151    7     1.0 

-  0  ii.a 

+0.7189 

0.5830 

-0.0003 

+62 

-  1 

a  Sagittarii 

2.3 

+2.11 

-  3.9 

-26  26.0 

10  50.6 

+  3  29.5 

+0.0465 

0.5849 

+0.0182 

+18 

-39 

^  Sagittarii 

5.4 

2.22 

2.4 

25  26.6 

18  51.1 

+11    10.9 

-0.7927 

0.5879 

0.0339 

-25 

-90 

B.A.C.6666 

5.8 

2.35 

2.1 

27  12.4 

13    0  25.9 

-  7  27.5 

+1.2583 

0.5888 

0.0502 

+63 

+51 

Ai  Sagittarii      var. 

6.0 

2.33 

1.1 

24  57.5 

2  53.0 

-  5    6.3 

-0.9164 

0.5888 

0.0573 

-:w 

-90 

A'^  Sagittarii 

4.6 

2.32 

1.0 

25    7.4 

3    8.5 

-  4  51.5 

-0.7345 

0.5888 

0.0583 

-20 

-90 

0)  Sagittarii 

5.1 

+2.45 

-  0.3 

-26  35.3 

10  34.5 

+  2  16.6 

+1.2670 

0.5895 

+0.0797 

+63 

+52 

X  Capricorni 

5.4 

2.65 

+  5.8 

21  STB 

14  15    9.6 

+  5  43.3 

-0.3019 

0.5868 

0.1584 

+13 

-61 

27  Capricorni 

6.5 

2.63 

6.0 

20  59.5 

15  33.2 

+  6    6.0 

-0.8752 

0.5868 

0.1592 

-18 

-90 

ift  Capricorni 

5.5 

2.65 

6.3 

21     6.2 

17  58.1 

+  8  25.2 

-0.3704 

0.5854 

0.1653 

+10 

-65 

33  Capricorni 

5.7 

2.66 

6.8 

21  18.8 

21  21.6 

+11  40.7 

+0.4129 

0.5848 

0.1736 

+53 

-20 

35  Capricorni 

6.2 

+2.69 

+  6.9 

-21  39.9 

22  35.3 

-11     8.6 

+0.9767 

0.5835 

+0.1764 

+68 

+14 

37  Capricorni 

6.0 

2.69 

7.6 

20  34.1 

Iff    1  38.6 

-  8  12.3 

+0.4364 

0.5825 

0.1835 

+55 

-19 

e  Capricorni 

4.7 

2.68 

8.0 

19  57i2 

2  32.6 

-  7  20.5 

-0.0066 

0.5825 

0.1857 

+31 

-43 

K  Capricorni 

5.0 

2.68 

fe.5 

19  21.5 

4  47.0 

-  5  J  1.3 

-0.1749 

0.5826 

0.1905 

+23 

-52 

B.  A.  C.  7550 

6.3 

2.69 

8.3 

20    6.9 

5    0.4 

-  4  58.4 

+0.6170 

0.5812 

0.1911 

+66 

-  9 

6.5 

+2.69 

+10.0 

-17  29.1 

12  48.4 

+  2  31.5 

-0.4260 

0.5784 

+0.2078 

+12 

-69 

56  Aquarii 

6.31   2.68 

12.0 

15    8.3 

le    0  15.4 

-10  27.5 

-0.2308 

0.5738 

0.2290 

+24 

-56 

r^  Aquarii      mult. 

5.8  1   2.68 

13.1 

14  37£ 

7  30.4 

-  3  28.8 

+0.9705 

0.5710 

0iM07 

+75 

+11 

T*  Aquarii 

4.1 

2.68 

13.2 

14     9.9 

8  17.9 

-  2  43.1 

+0.7074 

0.5710 

0.2407 

+76 

-  3 

74  Aquarii 

6.0 

2.66 

13.6 

12  IIJS 

9  56J2 

-  1     8.5 

-0.8268 

0.5703 

0.2444 

-  6 

-90 

^1  Aquarii 

4.1 

+2.64 

+14.8 

-  9  40.6 

19  23.8 

+  7  58.2 

-0.9170 

0.5658 

+0,2562 

-10 

-90 

V>^  Aquarii 

42 

2.64 

14.5 

9  46.5 

20  16.3 

+  8  48.8 

-0.5944 

0.5658 

0.2572 

+  9 

-81 

yp!^  Aquarii 

4.8 

2.65 

14.9 

10  I3i2 

20  43.0 

+  9  14.5 

-0.0619 

0.5658 

0.2577 

+36 

-46 

14  Ceti 

6.0 

2.54 

17.3 

-  1     6.0 

18    5  53.9 

-  6  45.8 

+0.0099 

0.5564 

0.2767 

+43 

-42 

/  Piscium 

5.1 

2.46 

17.3 

+  3    2.7 

19    0  29.6 

+11  10.7 

+1.0770 

0.5551 

0.2728 

+90 

+18 

fi  Piscium 

5.0 

+2.44 

+17.2 

+  5  35.1 

5  54.8 

-  7  35.5 

+0.0525 

0.5552 

+0.2696 

+45 

-38 

0  Piscium 

4.4 

2.42 

16.8 

H  36S) 

12  35.7 

-  1     8.6 

-1.1440   0.5551 

0.2643 

-23 

-81 

0  Arietis 

6.0 

2.31 

14.6 

14  51.3 

90  14  22.1 

-  0  16.9 

-0.8884   0.5594 

0.2345 

-6 

-75 

a  Arietia 

5.5 

2.29 

14.5 

14  38i2 

17  21.3 

+  2  '35.8 

+0.0234   0.5602 

0.2298 

+44 

-35 

13  Tauri 

5.7 

2.17 

11.9 

19  215 

ai  15     0.7 

-  0  31.7 

-0.1625   0.5649 

0.1903 

+33 

-411 

14  Tauri 

6.3 

+2.16 

+11.8 

+19  19.4 

15  37.8 

+  0    4.0 

-0.0151  1  0.5649 

+0.1890 

+41    -33 II 

11.A.C.1I43 

jy? 

+2.17 

+11.4 

+20  35.2 

15  54.1 

+  0  19.7    -1.2470;().r»G4!>I+0.HH6?-:W;-69i| 
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ELEMENTS  FOR  THE  PREDICTION  OF  OOOULTATIONS. 

SEPTEMBER. 

ThbStab'ib 

At  CosjuHonos  ni  B.  A. 

PazaUelB. 

Name. 

Mag. 

Bed'ns  from 
1801.0. 

DeSSoa^n. 

Washington 
MefmTime. 

HdorAn^ 
H 

Y 

%f 

^ 

N. 

S. 

Att 

+2*11 
2.11 
2.11 
2.06 
2.05 

A< 

B.A.C.1242 

A»  Tauri 
A3  Tauri 
51  Tauri 
53  Tauri 

6.3 

4.7 
6.3 
6.0 
6.0 

+1  r.2 

10.5 
10.5 
10.0 
10.2 

+l<f  53.8 
21  47.2 
21  43.1 
21  19.0 
20  52.9 

d   h   m 

dl  22  55.9 

99    0  24.0 

0  39.9 

6    8.8 

6  35.7 

h    m 
+  7    6.0 
+■  8  30.8 
+  8  46.2 

-  9  57.0 

-  9  31.2 

+0.7261 
-0.9506 
-0.8364 
+0.4720 
+0.9863 

0.5663 
0.5663 
0.5670 
0.5683 
0.5681 

+0.1735 
0.1702 
0.1698 
0.1573 
01561 

+98 
-12 
-  5 
+73 

+90 

+  § 
-68 
-68 
-  5 
+25 

56  Tauri 
x'  Tauri 
/c^  Tauri 
v^  Tauri 
V*  Tauri 

6.0 
4.7 
6.3 

4.7 
6.0 

+2.06 
2.04 
2.04 
2.05 
2.05 

+10.1 
9.7 
9.7 
9.3 
9.2 

+21  30.8 
22    2.8 

21  57.2 

22  34.1 
22  45.2 

6  39.4 
9    2.9 
9    4.3 
9  25.9 
9  50.7 

-  9  27.6 

-7    9.5 

-  7    8.1 

-  6  47.3 

-  6  23.4 

+0.3487 
+0.1712 
+0i2705 
-D.3098 
-0.4383 

0.5683 
0.5690 
0.5690 
0.5688 
0.5688 

+0.1561 
0.1507 
0.1507 
0.1495 
0.1486 

+64 
+52 
+59 
+25 

+18 

-11 
-20 
-15 
-45 
-52 

B.A.C.1373 

T  Tauri 
95  Tauri 
99  Tauri 

k  Tauri 

6.0 
4.5 
6.3 
6.0 
6.0 

+2.02 
1.99 
2.00 
1.95 
1.98 

+  9.8 
8.7 
8.3 
7.6 

7.4 

+21  22.6 

22  45.1 

23  53.1 

23  46.7 

24  53.0 

10  10.0 
16    4.3 
16  27.4 
22  30.9 
22  38.0 

-  6    4.8 

-  0  23.7 

-  0    1.4 
+  5  48.5 
+  5  55.3 

+1.0260 
+0.4424 
-0.6747 
+0.1918 
-0.9:^80 

0.5685 
0.5703 
0.5703 
0.5699 
0.5698 

+0.1477 
0.1338 
0.1327 
0.1176 
0.1175 

+90 
+71 
+  4 
4^ 
-13 

+29 
-  4 
-65 
-15 
-65 

103  Tauri 
118  Tauri 
1'25  Tauri 
139  Tauri 
37  Geminorum 

6.0 
5.7 
6.0 
5.3 
6.3 

+L90 
1.82 
1.80 
1.72 
1.43 

+  7.3 
6.0 
5.3 
4.5 
2.6 

+24     7.3 
25    3.8 
25  50.3 
25  56.5 
25  30.7 

93    2  46.5 
11  31.2 
15  49.9 
23  24.2 

94^  23  26.2 

+  9  54.5 

-  5  40.5 

-  1  31.5 
+  5  45.8 
+  4  54.4 

+0.3154 
+0.1689 
-0.3024 
+0.0633 
+1.0320 

0.5707 
0.5706 
0.5706 
0.5706 
0.5645 

+0.1068 

0.0841 

0.0727 

+0.0528 

-0.0107 

+62 
+53 
+25 
+46 

+90 

-  8 
-13 
-37 
-16 
+42 

39  Geminorum 

40  Geminorum 
47  Geminorum 
A  Geminorum 

e  Geminorum 

6.3 
6.3 
6.0 
5.7 
6.0 

+1.42 
1.42 
1.35 
1.29 
li20 

+  2.2 
2.2 
1.5 
1.6 
0.6 

+26  13.4 

26  3.8 

27  2.1 

25  15.5 

26  2.6 

90    0  54.4 

1  11.2 

6  15.4 

11  30.1 

20  28.4 

+  6  19.3 
+  6  35.6 
+11  28.7 
-  7  27.9 
+  I   11.1 

+0.2554 
+0.4215 
-0.7300 
+0.9963 
-0.3171 

0.5645 
0.5645 
0.5620 
0.5592 
0.5551 

-0.0143 
0.0152 
0.0279 
0.0412 
0.0630 

+68 
+70 
0 
+90 
+24 

-  2 

+  7 
-63 
+37 
-37 

K  Geminor.    muU. 
w'  Cancri 
cj«  Cancri 
0^  Cancri 
A.  Cancri 

3.6 
6.0 
6.3 
5.7 
5.7 

+1.18 
1.11 
1.11 
1.07 
1.01 

+  1.1 

0.3 
+  0.3 
-  0.1 
+  0.1 

+24  39.6 
25  41.4 
25  23.4 
25  50.3 
24  21.9 

20  38.9 

96    3  55,3 

4  17.1 

8  11.4 

12  46.5 

+  1  21.3 
+  8  22.5 
+  8  43.4 
-11  30.3 
-  7    4.7 

+1.1690 
-0.4684 
-0.1718 
-0.9963 

+o.ir-a4 

0.5551 
0.5513 
05513 
0.5489 
0.5464 

-0.0633 
0.0804 
0.0811 
0.0897 
0.1000 

+90 
+16 
+32 
-18 
+53 

+49 
-48 
-31 
-64 
-15 

v»  Cancri        mult. 
^  Cancri 
1/3  Cancri 
V*  Cancri 
^  Cancri 

6.0 
5.8 
6.0 
5.7 
5.0 

+0.99 
0.97 
0.94 
0.96 
0.78 

-  0.3 

0.2 
0.3 
0.4 
0.8 

+24  53.5 
24  30.3 
24  26.9 
24  27.3 
22  29.2 

15  33.5 

16  27.6 

17  47.7 

18  28.7 
97  11  .35.6 

-  4  23.3 

-  3  31.1 

-  2  13.6 

-  1  :}4.0 

-  9    0.8 

-0.6892 
-0.3636 
-0.4473 
-0,5309 
-0.5861 

0.5449 
0.5443 
0.5433 
0.5428 
0.5328 

-0.1060 
0.1070 
0.1106 
0.1120 
0.1453 

+  3 
+22 
+17 
+13 
+10 

-64 
-45 
-49 
-55 
-61 

79  Cancri 

B.A.C.3138 
B.A.C.3206 
ri  LeoniB 

42  LeoniB 

6.3 
6.3 
6.3 
3.3 

6.0 

+0.78 
0.76 
0.70 
0.51 
0.45 

-  08 
0.7 
0.5 
0.8 
0.7 

+22  26.3 
21  43.9 
20  15.5 
17  17.6 
15  31.5 

12  4.2 

13  39.4 
19    5.4 

98  16  26.5 
23  58.1 

-  8  33.1 

-  7     1.0 

-  1  45.3 

-  5    3.5 
+  2  14.8 

-0.6008 
-0.0605 
+0.7285 
+0.2804 
+0.7767 

0.5326 
0.5315 
0.5277 
0.5156 
0.5110 

-0.1460 
0.1488 
0.1580 
0.1899 
0.1990 

+  9 
+39 
+90 
+59 
+90 

-62 
-32 

+  8 
-20 
+  6 

i  Leonis 
k  LeoniB 
V  Virgiois 

5.7 
5.7 

4.0 

+0.41 

0.38 

+0.21 

-  0.7 
1.0 

-  1.0 

+14  iia 

14  46.2 

+  7    8.4 

99    5  24.4 

12  58.1 

SO  21  35.3 

+  7  31.5 
-9    7.7 
-  1  24.9 

+0.5971 
-1.0670 
+0.0297 

0.6088 
0.5046 
0.4944 

-0J2054 

0.2130 

-0.^371 

+82 
-18 
+44 

-6 
-75 
-39 

OCTOBER. 

NSW 

MOON. 

K   Virginis 
2  Libra 

AH 

6.5 

+0.19 
0.21 

-  3.8 
4.1 

-9  46.1 
11  13.1 

4    7  43.7 
13  21.6 

+  6  30.3 
+11  58.6 

-1.0020 
-0.6784 

0.5018 
0.5047 

-0J2288 
0.2247 

-15 
+  4 

-90 
-90 

5  Libra 
fi  Libras 
a>  Libre 
a«  Librae 
V*  Librae 

6.6 
5.7 
6.3 
2.9 
5.5 

+0iJ5 
0.27 
0.27 
0.28 
0.32 

-  5.0 
4.7 
5.1 
5.1 
5.3 

-15    0.1 
13  41.7 
15  82.7 
15  35.4 
15  50.1 

0    1   11.7 

2  57.6 

3  38.6 
3  44.6 

U  49.2 

-  0  31.8 
+  1  11.1 

+  1  50.8 
+  1  56.7 
+  9  47.0 

+0.8902 
-0.9212 
+0.9654 
+0.9947 
-0.4059 

0.5099 
0.5116 
0.5121 
0.5121 
0.5169 

-0.2140 
0.2121 
0.2113 
0.21 13 
0J^^4 

+75 
-12 
+74 
+74 
+15 

+  6 
-90 
+11 
+13 
-67 

i^Librip 
28  Libra 

6.9 
6.0 

+0.32 
+0.37 

-  5.4 

-  5.8 

-16    3.8 
-17  45.9 

11  54.9 
18  58.7 

+  9  52.5 
-  7  16.6 

-0.1773 

+0ii878 

0.5169 
0.5200 

-0^2024 
-0.1933 

+26 
+53 

-52 
-27! 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCOULTATIONS. 

OCTOBER. 

Thb  8tab*b 

At  GoxJUHcnox  ik  R.  A. 

Limitlne 
Paiallela. 

Name. 

Mag. 

Red'ns  from 
1891.0. 

Apparent 
DeclinatioiL 

Waahinfrton 
Mean  Time. 

~  (\    h    m 
a  23  18.8 

Hoar  Angle 
M 

Y 

x* 

y 

N. 

S. 

Aa 

_A5 

-  .5:6 

C' Libras 

7.0 

M14\ 

-17     4!0 

h     m 
-  3     4.4 

-1.2985 

0.5236 

-4).1876 

o 

-49 

-98 

B.A.C.5109 

6.2 

0.41 

6.1 

19  18.1 

6    0  46.0 

-  1  40.0 

+0.8726 

0.5246 

0.1857 

+71 

+  6 

41  LibrflB 

5.9 

0.45 

6.2 

18  56.6 

3  51.3 

+  1   19.6 

-0.0873 

0.5265 

0.1809 

+28 

-47 

K  Libra 

5.1 

0.46 

6.2 

19  19.6 

5  20.2 

+  2  45.6 

+0.0818 

0.5276 

0.1790 

+37 

-38 

A  Libra 

5.1 

0.51 

6.3 

19  50.5 

10  49.9 

+  8    4.9 

-0.3339 

0.5313 

0.1702 

+15 

-63 

u'  ^corpii 

4.6 

+0.58 

-  6.4 

-20  22.5 

17  14.0 

-  9  43.1 

-0.8084 

0.5348 

-0.1595 

-13 

-90 

<j2  Scorpii 

p  Ophiuchi   mull. 

4.6 

0.58 

6.5 

20  34.5 

17  30.4 

-  9  27.3 

-0.6328 

0.5354 

0.1590 

-  3 

-88 

5.0 

0.68 

7.1 

23  11.8 

7    1  56.2 

-  1   18.3 

+0.5855 

0.5412 

0.1436 

+67 

+10 

18  Ophiuchi 

6.7 

0.83 

•  7.2 

24  27.0 

12  53.8 

+  9  17.0 

+0.8220 

0.5487 

0.1219 

+66 

+  5 

22  Ophiuchi 

6.7 

0.86 

6.8 

23  20.0 

15  12.4 

+11  30.8 

-0.6577 

0.5499 

0.1168 

-  9 

-90 

34  Ophiuchi 

6.0 

+0.87 

-  6.7 

-22  58.7 

16    4.9 

-11  38.5 

-1.1390 

0.5508 

-0.1152 

-41 

-90 

B.A.C.5709 

6.3 

0.89 

7.2 

24  55.6 

17  26.7 

-10  19.5 

+0.7992 

0.5521 

0.1122 

+65 

+  3 

26  Ophiuchi 

6.1 

0.89 

7.2 

24  49.5 

17  31.8 

-10  14.6 

+0.6810 

0.5521 

0.1120 

+64 

-  4 

39  Ophiuchi   muU. 

5.5 

0.97 

6.7 

24  10.2 

8    1  23.8 

-  2  39.2 

-0.8322 

0.5573 

0.0945 

-21 

-90 

B.A.C.r>831 

6.5 

1.00 

6.7 

23  57.2 

1  26.4 

-  2  36.7 

-1.0680 

0.5563 

0.0939 

-37 

-90 

e  Ophiuchi 

3.3 

+1.03 

-  6.9 

-24  53.6 

3    6.9 

-  0  59.8 

-0.2125 

0.5.526 

-0.0J)03 

♦  11 

-56 

B.A.C.6I94 

5.1 

1.40 

6.4 

27    5.0 

»    2  47.7 

-  2  11.0 

+0.6602 

0.5702 

0.0298 

+58 

-  5 

^  Sagittarii 

2.9 

1.45 

5.5 

25  28.9 

6  56.1 

+  1  48.1 

-1.1330 

0.5725 

0.0198 

-49 

-90 

0  8agittarii 

3.7 

1.58 

5ii 

27    6.2 

14    9.1 

+  8  44.7 

+0.5025 

0.5753 

-0.0002 

+44 

-14 

a  Sagittarii 

2.3 

1.63 

4.6 

26  26.0 

18    5.2 

-11  28.2 

-0.1797 

0.5754 

+0.0106 

+  6 

-5:1 

V;  Sagittarii 

5.4 

+1.74 

-  3.3 

-25  26.6 

JO    2  19.9 

-  3  32.6 

-1.0280 

0.5785 

+0.0339 

-40 

-90 

B.A.ame 

5.8 

1.86 

3.3 

27  12.4 

8    5.2 

+  1  59.5 

+1.0.500 

0.5791 

0.0500 

+63 

+23 

A«»agittarii 

4.6 

1.87 

2.1 

25    7.4 

10  53.0 

+  4  40.7 

-0.9636 

0.5794 

0.0579 

-33 

-90 

u  Sagittarti 

5.1 

2.01 

1.7 

26  35.3 

18  33.7 

-11  56.4 

+1.0770 

0.5794 

0.0792 

+63 

+25 

A  Sagittarii 

5.3 

2.02 

-  1.5 

26  29.4 

19  49.8 

+10  43.2 

+1.0790 

0.5798 

0.0827 

+64 

+25 

X  Capricorni 
27  Capricorni 

5.4 

+2.-32 

+  3.9 

-21  37.8 

19    0    8.6 

-  7  29.8 

-0.4872 

0.5757 

+0.1565 

+  4 

-74 

6.5 

2.32 

4.1 

20  59.5 

0  33.1 

-  7    6.2 

-1.0710 

0.5749 

0.1573 

-32 

-90 

0  Capricorni 

5.5 

2.35 

4.5 

21     6.2 

3    3.0 

-  4  42.0 

-0.5546 

0.5738 

0.1632 

+  1 

-80 

33  Capricorn: 

.').7 

2.39 

4.9 

21   18.8 

6  33.7 

-  1    19.3 

+0.2458 

0.5729 

0.1716 

+43 

-29 

35  Capricorni 

6.2 

2.39 

4.9 

21  39.8 

7  49.9 

-  0    6.0 

+0.8  J  98 

0.5729 

0.1746 

+68 

+  3 

37  Capricorni 

6.0 

+2.42 

+  5.7 

-20  :m.o 

10  59.6 

+  2  56.6 

+0.2739 

0.5720 

+0.1818 

+45 

-28 

e  Capricorni 

4.7 

2.42 

6.1 

19  57.1 

11  55.4 

+  3  50.3 

-0.1745 

0.5711 

0.18:% 

+22 

-53 

K  Capricorni 

5.0 

2.43 

6.6 

19  21.5 

14  14.4 

+  6    4.1 

-0.:i423 

0.571 1 

0.1886 

+15 

-63 

B.A.C.7r,r>0 

6.3 

2.44 

6.4 

20    6  9 

14  28.3 

+  6  17.5 

+0.4639 

0.5703 

0.1891 

+57 

-17 

2<.)  Aquarii       mult. 

6.5 

2.48 

8.2 

17  29.1 

22  31.8 

-  9  57.1 

-0.5843 

0.5679 

0.2057 

+  4 

-82 

5()  Aquarii 

6.3 

42.54 

+10.5 

-15     8.3 

la  10  20.3 

+  1  25.5 

-0.3654 

0.5653 

+0.2274 

+17 

-64 

r*  Aquarii       mult. 

5.8 

2.59 

11.6 

14  .37.6 

17  47.8 

+  8  36.7 

+0.8662 

0.5619 

0.2389 

+75 

+  4 

r*  Aquarii 

4.1 

2.59 

11.8 

14     9.9 

18  36.7 

+  9  23.8 

+0.6017 

0.5619 

0.2402 

+72 

-11 

74  Aquarii 

6.0 

2.58 

12.4 

12  11.6 

20  17.7 

+11     1.2 

-0.9453 

0.5618 

0.2428 

-13 

-90 

i/;i  Aquarii 

4.1 

2.61 

13.9 

9  40.6 

14    5  59.4 

-  3  38.0 

-1.0160 

0.5584 

0.2549 

-16 

-90 

^^  Aquarii 

4.2 

+2.61 

+14.0 

-  9  46.5 

6  53.0 

-  2  46.4 

-0.6923 

0.5584 

+0.2561 

+  4 

-90 

i»  Aquarii 

4.8 

2.62 

14.0 

10  12.2 

7  20.5 

-  2  19.8 

-0.1516 

0.5585 

0.2565 

+32 

-51 

B.A.C.8274 

7.0 

2.65 

15.7 

6  58.9 

20  17.7 

+10    9.9 

+0.0836 

0.5564 

0.2688 

+46 

-38 

14  Ceti 

6.0 

2.70 

17.7 

1     6.0 

10  17     1.0 

+  6    9.5 

-0.0016 

0.5546 

0^81 

+42 

-43 

15  Ceti 

6.8 

2.70 

17.8 

-  1     6.0 

18    8.6 

+  7  14.8 

+0.3105 

0.5546 

0.2782 

+60 

-26 

/  Piscium 

5.1 

+2.73 

+18.4 

+  3    2.7 

1«  11  38.7 

+  0    8.1 

+1.1060 

0.5560 

+0.2753 

+90 

+20 

fi  Piscium 

5.0 

2.74 

18.5 

5  35.1 

17    2.6 

+  5  20.6 

+0.0966 

0.5578 

0.2731 

+48 

-36 

0  Piacium 

4.4 

2  77 

18.5 

8  36.9 

23  40.5 

+11   44.5 

-1.0830 

0.5582 

Oi2681 

-18 

-81 

a  Arietia 

5.5 

2.82 

16.7 

14  38.2 

18    3  58.9 

-  8  58.4 

+0.1372 

0.5667 

0.2342 

+50 

-30 

13  Tauri 

5.7 

2.84 

14.1 

19  21.3 

19    1     5.6 

+11  21.3 

-0.0184 

0.5732 

0.1945 

+41 

-33 

14  Tauri 

63 

+2.83 

+14.2 

+19  19.5 

1  41.5 

+  11  55.8 

+0.1271 

0.5738 

+0.1935 

+50 

-25 

B.  AC.  1143 

6.0 

2.82 

13.8 

20  :i5,3 

1  57.3 

-11  49.0 

-1.0900 

0.5738 

0.1930 

-22 

-69 

B.  AC.  1242 

6.3 

2.82 

13.2 

19  53.8 

8  46.5 

-  5  15.4 

+0.8708 

0.5758 

0.1777 

+90 

+  16 

Ai  Tauri 

4.7 

2.85 

12.7 

21   47.2 

10  12.3 

-  3  .'»2.8 

-0.7818 

0.5758 

0.1740 

-  1 

-68 

'  A2  Tauri 

6.3 

2.84 

12.6 

21  43.1 

10  27.7 

-  3  38.0 

-0.6688 

0.5767 

0.1738 

+  6 

-67 

51   Tauri 

6.0 

+2.81 

+12.0 

+21   19.0 

15  46.4 

+  I  28.6 

+0.6272 

0.6778 

+0.1611 

+88 

+  4 

56  Tauri 

6.0 

+2.81 

+11.9 

+21  30.8 

16  16.2 

+  1  57.2 

+0.5075 10.5778  1+0.1599 

+76 

-  3 
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ELEMENTS  FOR  THE  PREDICTION  OF  O00ULTATION8. 


OCTOBER. 


Tui  8tAB*S 


Nain«. 


Hag. 


«!  Tauri 
««Tauri 
v^  Tauri 
tiS  Tauri 
T  Tauri 

90  Tauri 

99  Tauri 

k  Tauri 

103  Tauri 

1 18  Tauri 

125  Tauri 
139  Tauri 

39  Geminorum 

40  (jeminoruin 

47  Geminorum 

A  Geminorum 

V  Geminorum 
c  Geminorum 
w'  Cancri 
oi'^Cancri 

y;'  Cancri 
ij;«  Cancri 
X  Cancri 
i;>  Cancri 
i;3  Cancri 

i    IT*  Cancri 

v^  Cancri 

I     ^  Cancri 

79  Cancri 

B.A.C.3I38 

B.A.C.3206 

17  Leonig 

42  LeoniB 

t  LeoniB 

k  Leonifl 

cj  Virginis 

V  Virginis 
c  Virginis 

46  Virginis 

48  Virginis 


mult. 


4.7 

6.3 
4.7 
6.0 
4.5 

6.3 

6.0 
6.0 
6.0 
5.7 

6.0 
5.3 
6.3 
6.3 
6.0 

5.7 
4.3 
6.0 
6.0 
63 

6.8 
5.7 
5.7 
6.0 

5.8 

6.0 
5.7 
5.0 
6.3 
6.3 

6.3 
3.3 
6.0 
5.7 
5.7 

5.9 
4.0 
5.6 
6.1 
6.7 


Bed*&s  from 
lg91.0. 


Aa 


42.80 

2.80 
2.81 
2.82 
2.79 

+2.80 
2.77 
2.77 
2.74 
2.69 

+2.69 
2.61 
2.36 
2.35 
2.31 

+2.23 
2.19 
2.12 
2.02 
2.01 

+1.98 
1.98 
1.89 
1.87 
1.85 

+1.83 
1.82 
1.59 
1.58 
1.55 

+  1.48 
1.21 
1.11 
1.04 
0.99 

+0.71 
0.65 
0.54 
0.42 

+0.41 


Ai 


Apparent 
Declination 


+11.5 
IIJ> 
11.3 
11.2 
10.4 

+10.0 
9.2 
8.9 
8.5 
6.9 

+  5.9 
4.7 
1.4 
1.4 

+  0.1 

-  0.1 
1.4 
1.6 
2.4 
2.4 

-  3.1 
3.1 
3.0 
3.5 
3.5 

-  3.6 
3.7 
4.6 
4.6 
4.5 

-  4.4 
6.0 
4.9 
5.0 
5.3 

-  4.9 
4.7 
4JS 
4.5 

-  4.5 


+2-3    2.8 

21  57.2 

22  34.1 
22  45.2 

22  45.1 

+23  53.1 

23  46  8 

24  53.1 

24  7.3 

25  3.8 

+25  50.3 

25  56.5 

26  13.4 

26  3.8 

27  2.1 

+25  15.5 
27  8.2 
26  2.6 
25  41.4 
25  23.4 

+26  9.9 
25  50.3 
24  21.9 
24  53.5 
24  30.3 

+24  26.9 
24  27.3 
22  2<>.2 
22  26.3 
21  43.9 

+20  15.5 
17  17.5 
15  31.4 
14  41.7 
14  46.1 

+  8  44.2 

7  8.3 

+  3  55.1 

-  2  47.0 

-  3  4.7 

NEW 


At  Ck)KJU2rciloN  Of  K.  A. 


Washin^n 
Mean  Time. 


Hour  Angle 
H 


3    h    m" 

19  18  35.2 

18  36.8 

18  57.4 

19  21.3 
M    1  23.1 

1  45.4 

7  37.1 

7  44.1 

11  44.5 

20  12.1 


91 


5KI 


93 


0  22.5 

7  42.4 

8  27.9 
8  44.4 

13  40.6 

18  47.4 
0  1.7 
3  33.4 

10  51.0 
U   12.5 

14  55.5 

15  2.3 

19  32.7 

22  17.1 

23  10.2 

0  28.9 

1  9.4 
18    3.4 

18  31.7 

20  6.0 

M    1  29.0 

22  43.1 

96  6  13.7 

11  39.6 

19  13.1 

97  23  44.5 

98  3  53.1 

23  21.4 

99  22    5.5 
23  57.2 

MOON. 


94 


h  m 
+  4  10.9 
+  4  12.5 
+  4  32.2 
+  4  55.2 
+10  43.1 

+11     4.6 

-  7  17.4 

-  7  10.7 

-  3  19.6 
+  4  48.3 

+  8  49.0 

-  8  8.1 

-  8  19.5 

-  8  3.6 

-  3  18.4 

+  1  37.0 
+  6  39.8 
+10    3.8 

-  6  54.2 
-6  33.6 

-  2  58.4 

-  2  51.9 
+  1  29.1 
+  4  7.8 
+  4  59.1 

+  6  15.1 
+  6  54.2 

-  0  45.5 


-  0 
+  1 

+  6 
+  3 


18.1 
13.1 

25.8 
0.6 


+10  17.8 

-  8  25.8 

-  1     5.2 

+  2  38.7 
+  6  40.4 
+  1  37.4 

-  0  15.0 
+  I  33.8 


+0.3294  0.5784 

+0.4290  0.5784 
-0.1402,0.5784 

-0.2685  0.5784 

+0.6067  0.5798 

-0.4958  0.5805 

+0.3646  0.5805 


-0.7513 
+0.4889 
+0.3522 

-0.1120 
+0.2530 
+0.4455 
+0.6109 
-0.5247 

+1.1845 
-1.0730 
-0.1159 
-0.2683 
+0.0233 

-1.1330 
-0.7900 
+0.3633 
-0.4900 
-0.1675 

-0.2509 
-0.3357 


0.5805 
0.5808 
0.5808 

0.5809 
0.5800 
0.6707 
0.5705 
0.5685 

0.5658 
0.5628 
0.5608 
0.5558 
0.5552 

0.5534 
0.5531 
0.5494 
0.5482 
0.6473 

0.5466 
0.5462 


-0.3982 1  0.5340 

-0.4146  0.5334 

+0.1237  0.5320 

+0.9034  0.5277 

+0.4460  0.5138 

+0.9303  0.5097 

+0.7479  0.5071 

-0.9189  0.5033 


-0.6612 
+0.13.52 

-0.9891 
+0.a54l 
+0.7228 


0.4935 
0.4J)23 
0.4904 
0.4913 
0.4918 


+0.1544 
0.1542 
0.1534 
0.1524 
0.1368 

+0.1360 
0.1203 
0.1201 
0.1094 
0.0863 

+0.0745 

+0.0542 

-0.0146 

0.0155 

0.0284 

-0.0418 
0.0552 
0.0640 
0.0814 
0.0821 

-0.0908 
0.0910 
0.1011 
0.1082 
0.1090 

-0.1117 
0.1131 
0.1460 
0.1469 
0.1496 

-0.1589 
0.1901 
0.1995 
0.2058 
0.2135 

-0.2.354 
0.2376 
0.2447 
0.2465 

-0.2465 


Llmittog 
ParalleU. 


N. 


+63 
+70 
+35 

+28 
+86 

+15 
44>5 
0 
+75 
465 

+36 
+58 
+72 
+88 
+13 

+90 
-25 
+36 
+27 
+44 

-30 

-  3 
+65 
+15 
+33 

+28 
+24 
+21 
420 
450 

490 
470 
490 
490 

-  8 

48 
450 
-11 
487 
486 


S. 


-if 

-  6 
-35 
-42 
4  5 

-54 

-  7 
-65 
4  1 

-  4 

-27 

-  6 
+  8 
4I6 
-47 

452 
-63 
-26 
-36 
-21 

-64 
-64 

-  5 
-52 
-33 

-38 
-43 
-51 
-52 
-23 

4l8 
-11 
4l5 
4  3 

-75 

-80 
-34 
-86 
+  3 

-  5 


NOVEMBER. 


Vbnus 
cj'  Scorpii 
6>3  Scorpii 
p  Ophiuchi    fmiUt 
18  Ophiuchi 

22  Ophiuchi 
B.A.C.5709 

26  Ophiuchi 

39  Ophiuchi    mult 
B.  A.  0.5831 

6  Ophiuchi 
B.  AC.  6194 


4.6 

+0.44 

-  5.9 

4.6 

0.44 

5.9 

5.0 

0.50 

6.2 

6.7 

0.59 

6.3 

6.7 

+0.61 

-  6.1 

6.3 

0.63 

6.4 

6.1 

0.63 

6.4 

5.5 

0.71 

6.1 

6.5 

0.71 

6.1 

3.3 

+0.73 

-6Ji 

5.1 

+1.01 

-6.0 

-18  2.0 

20  22.5 

20  34  5 

23  11.8 

24  27  0 

-23  20.0 
24  55.6 
24  49.5 
24  10.2 
23  57.2 

-24  53.6 
-27    5.0 


9    2  23.6   ^  1  53.0 

22  57.6  I  -  2  12.3 

23  14.1  I  -  1  56.4 
a    7  -35.7 1  +  6    8.6 

18  28.8,  -  7  20.6 


20  46.5 
23  0.3 
23    5.3 

4  6  55.2 

6  57.8 

8  38.0 

5  8  1B.8 


-  5  7.7 

-  2  58.6 

-  2  53.8 
+  4  39.5 
+  4  42.0 

+  6  18.7 

+  5  7,5 


+0.2314 
-0.8614 
-0.6929 
+0.8164 
+0.7073 

-0.7286 
+0.6833 
+0.5688 
-0.9097 
-1.1390 

-0.3102 
+0.5370 


0.4711  j -0.1776 
0.5230;  0.1569 
0.5234!  0.1565 
0.5287,  0.1410 
0.5352  0.1197 


0.5362 
0.5380 
0.5380 
0.5432 
0.5432 


-0.1147 
0.1147 
0.1099 
0.0927 
0.0JJ25 


0.5434  -0.0886 
0.5547  -0.0290 


+47 
-16 
-  6 
+67 
465 

-13 
464 
457 
-26 
-43 

+  7 

+48 


-30 
-90 
-90 
+  4 

-  3 

-90 

-  4 
-11 
-90 
-90 

-62' 
-12 
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ELEMENTS  FOR  THE  PREDICTION  OP  OOODLTATIONS. 

NOVEMBER. 

Thb  Stab's 

At  OOKJUifcnoM  »  B.  A. 

Limittng   1 
Pacallel£   | 

Name. 

Mag. 

Bed'ns  fh>in 
1891.0. 

Apparent 
Decliiiation. 

Waflhinfton 
Mean  Time. 

How  Angle 

Y 

xf 

V* 

N. 

S. 

Aa 

i^a 

B 

II 

-25*"  28.9 

(1     h    m 

h    m 

0 

o 

A  Sagittarii 

2.9 

♦1.06 

-  5.3 

5  12  28.1 

♦  9    7.5 

-1.2180 

0.5563 

-0.0196 

-57 

-90 

^  Sagittarii 

3.7 

1.17 

5.1 

27    6.2 

19  43.8 

-  7  53.2 

+0.3790 

0.5586 

-0.0003 

+35 

-21 

a  Sagittarii 

2.3 

1.22 

4.7 

26  26.0 

23  41.8 

-  4    4.3 

-0.2894 

0.5593 

+0.0103 

0 

-61 

r  Sagittarii 

3.6 

1.30 

5.3 

27  49.7 

«    4  27.7 

+  0  30.8 

+1.2260 

0.5610 

0.0231 

+62 

+44 

Vr  Sagittarii 

5.4 

1.32 

3.7 

25  26.7 

8     1.6 

+  3  56.5 

.1.1260 

0.5614 

0.0326 

-48 

-90 

B.A.C.6666 

5.8 

+1.42 

-3.8 

-27  12.5 

13  51.4 

+  9  33.1 

+0.9179 

0.5616 

+0.0484 

463 

+12 

A*  Sagittarii 

4.6 

1.44 

2.8 

25    7.4 

16  41.7 

-11  43.2 

-1.0680 

0.5623 

0.0560 

-41 

-90 

Gi  Sagittarii 

5.1 

1.58 

2.6 

26  35.3 

r    0  29.9 

-  4  12.8 

+0.9506 

0.5626 

0.0766 

+63 

+14 

A  Sagittarii 

5.3 

1.59 

-  2.5 

26  29.4 

1  47.3 

-  2  58.3 

+0.9506 

0.5620 

0.0801 

+64 

+14 

X  Capricorni 

5.4 

1.91 

+  2.2 

21  37.8 

8    6  47.2 

+  0  56.4 

-0.6030 

0.6582 

0.1521 

-  3 

-85 

27  CapricorDi 

6.6 

+1.89 

+  2.4 

-20  59.5 

7  12.4 

+  1  20.6 

-1.1860 

0.5578 

+0.1529 

-41 

-90 

^  Capricorni 

5.5 

1.93 

2.7 

21     6.2 

9  46.8 

+  3  49.4 

-0.6705 

0.5577 

0.1590 

-6 

-90 

33  Capricorni 

5.7 

1.97 

3.0 

21   18.8 

13  23.9 

+  7  18.5 

+0.1335 

0.5569 

0.1671 

+37 

-:« 

35  Capricorni 

6.2 

2.00 

3.0 

21  39.9 

14  42.5 

+  8  34.2 

+0.7082 

0.5562 

0.1698 

+68 

-  3 

37  Capricorni 

6.0 

2.02 

3.8 

20  34.1 

17  58.2 

+11  42.8 

+0.1653 

0.5556 

0.1769 

+40 

-33 

/c  Capricorni 

5.0 

+2.05 

+  4.7 

-19  21.6 

21   19.4 

-  9    3.3 

-0.4536 

0.5555 

+0.1840 

+  9 

-71 

B.A.C.7550 

6.3 

2.06 

4.5 

20    7.0 

21  33.7 

-  8  49.5 

+0.3575 

0.5554 

0.1847 

+62 

-23 

29  Aquarii      mulL 

6.5 

2.13 

6.3 

17  29.2 

•    5  53.8 

-  0  47.4 

-0.6952 

0.5530 

0.2008 

-  2 

-90 

63  Aqaarii      muLt. 

5.8 

2.23 

7.5 

17  17.6 

16  27.9 

+  9  24.2 

+1.3330 

0.5513 

0.2197 

+73 

+48 

56  Aquarii 

6.3 

2.23 

8.4 

15    8.3 

18    7.9 

+11     0.7 

-0.4706 

0.5511 

0.2223 

+12 

-72 

T»  Aqaarii      mtcZC. 

5.8 

+2.29 

+  9.4 

-14  37.6 

lO    1  52.3 

,-  5  31.0 

+0.7802 

0.5493 

+0.2342 

+69 

-  1 

T«  Aquarii 

41 

2.30 

9.6 

14    9.9 

2  43.0 

-  4  42.1 

+0.5135 

0.5491 

0.2366 

+66 

-16 

74  Aqaarii 

6.0 

2.29 

10.4 

12  11.6 

4  27.7 

-  3     1.0 

-1.0570 

0.5489 

0.2381 

-20 

-90 

^1  Aquarii 

4.1 

2.37 

12.0 

9  40.6 

14  31.5 

+  6  42.1 

-1.1270 

0.5488 

0.2514 

-24 

-90 

^«  Aquarii 

4.2 

2.38 

12.1 

9  46.5 

15  27.2 

+  7  35.8 

-0.7936 

0.5488 

0.2525 

-  2 

-90 

Vr»  Aquarii 

4.8 

+2.r38 

+12.0 

-10  12.2 

15  55.7 

+  8    3.3 

-0.2416 

0.5485 

+0.2530 

+27 

-56 

B.A.C.8874 

7.0 

2.49 

14.0 

6  59.0 

It    5  21.9 

-  2  57.9 

+0.0102 

0.5494 

0.2651 

+41 

-42 

14  Ceti 

6.0 

2.64 

16.7 

1     6.0 

lil    2  48.2 

-  6  15.2 

-0.0555 

0.5530 

0.2784 

+40 

-46 

15.Cati 

6.8 

2.65 

16.8 

-  1     6.0 

3  57.8 

-  5    7.9 

+0.2672 

0.5533 

0.2785 

+58 

-29 

/  PiBoium 

5.1 

2.78 

17.9 

+  3,    2.7 

21  57.4 

-11  45.1 

+1.1080 

0.5602 

0.2785 

+90 

+20 

06  Piscium 

66 

+2.82 

+18.5 

+  6  44.1 

13    2  59.1 

-  6  53.7 

-1.2330 

0.5618 

+0.2764 

-29 

-83 

li,  Piscium 

5.0 

2.83 

18.4 

5  35.1 

3  28.9 

-  6  25.0 

+0.0691 

0.6622 

0.2761 

+47 

-38 

0  Piscium 

4.4 

2.89 

18.7 

8  36.9 

10  15.1 

+  0    7.3 

-1.1420 

0.5650 

0.2725 

-22 

-81 

0  Arietis 

6.0 

3.11 

17.9 

14  51.3 

14  1 1  57.4 

+  0  54.9 

-0.7937 

0.5800 

0.2458 

0 

-75 

a  Arietis 

5.5 

3.13 

17.6 

14  38.2 

14  54.3 

+  3  45.3 

+0.1468 

0.5820 

0.2415 

+51 

-29 

13  Taun 

5.7 

+3.30 

+15.5 

+  19  21.3 

10  12     1.2 

+  0    5.1 

+0.0069 

0.5951 

+0.2028 

+43 

-32 

A»Tauri 

4.7 

3.37 

14.2 

21  47.2 

21     3.9 

+  8  47.0 

-0.7750 

0.5991 

0.1820 

-  1 

-68 

A«Tauri 

6.3 

3.37 

14.1 

21  43.1 

21  19.3 

+  9    1.9 

-0.6574 

0.5991 

0.1814 

+  6 

-67 

k}  Tauri 

4.7 

3.39 

12.8 

22    2.8 

16    5  21.2 

-  7  14.9 

+0.3791 

0.6034 

0.1614 

+66 

-  9 

««Tauri 

6.3 

3.39 

12.8 

21  57.2 

5  22.5 

-  7  13.6 

+0.4800 

0.6034 

0.1614 

+74 

-  4 

v^  Tauri 

4.7 

+3.40 

+12.7 

+22  34.1 

5  43,2 

-  6  53.8 

-0.1061 

0.6034 

+0.1605 

+37 

-33 

v«  Tauri 

6.0 

3.41 

12.6 

22  45.2 

6    6.8 

-  6  31.1 

-0.2365 

0.6036 

0.1595 

+29 

-41 

T  Tauri 

4.5 

3.41 

11.4 

22  45.1 

12    3.4 

-  0  48.4 

+0.6666 

0.6056 

0.1436 

+90 

+  8 

95  Tauri 

6.3 

3.44 

11.2 

23  53.1 

12  25.4 

-  0  27.4 

-0.4695 

0.6060 

0.1428 

+17 

-53 

99  Tauri 

6.0 

3.43 

10.2 

23  46.8 

18  11.2 

+  5    4.9 

+0.4160 

0.6060 

0.1264 

+72 

-  4 

k  Tauri 

6.0 

+3.46 

+10.0 

+24  53.1 

18  18.1 

+  5  11.5 

-0.72a5 

0.6070 

+0.1263 

+  i 

-65 

103  Tauri 

6.0 

3  43 

9.3 

24    7.4 

22  14.0 

+  8  58.1 

+0.5457 

0.6075 

0.1149 

+80 

+  4 

118  Tauri 

5.7 

3.44 

7.6 

25    3.8 

17    6  31.4 

-7    4.3 

+0.4102 

0.6075 

0.0907 

+69 

-  1 

ia5  Tauri 

6.0 

3.47 

6.5 

25  50.3 

10  36.3 

-  3    9.1 

-0.0636 

0.6082 

0.0787 

+39 

-24 

139  Tauri 

5.3 

3.43 

+  5.0 

25  56.5 

17  45.9 

+  3  43^ 

+0.3139 

0.6075 

+0.0571 

+62 

-  3 

39  Geminorum 

6.3 

+3.25 

0.0 

+26  13.5 

18  17  53.4 

+  2  54.0 

+0.5152 

0.5978 

-0.0151 

+78 

+  11 

40  Geminorum 

6.3 

3.25 

-  0.1 

,    26    3.9 

18    9.3 

+  3    9.4 

+0.6821 

05976 

0.0158 

+90 

+20 

47  Geminorum 

6.0 

3.22 

1.3 

27    2.1 

22  57.6 

+  7  46.6 

-0.4730 

0.5939 

0.0297 

+16 

-44 

V  Geminorum 

4.3 

3.13 

3.4 

27    8.2 

19    9    2.3 

-  6  31.7 

-1.0260 

0.5861 

0.05r3 

-21 

-«3 

c  Geminorum 

6.0 

3.05 

3.3 

26    2.6 

12  28.5 

-  3  13.2 

-0.0524 

0.5835 

0.0668 

+39 

-23 

u^  Cancri 

6.0 

+2.96 

-  4.8 

+25  41.4 

19  34.8 

+  3  37.5 

-0.2086 

0.5780 

-0.0845 

♦31 

-33 

6)'  Cancri 

6.3 

+2.96 

-  4.8 

■f25  23.4 

19  55.8 

+  3  67.6 

+0.0889 

0.5776 

-0.0855 

+48 

-17 

OCOULTATIONS,  1891. 


439 


ELEMENTS  FOB  THE  PREDICTION  OP  OOOULTATIONS. 

NOVEMBER. 

Ths  Star's 

AT  GoNjuHcnoN  ur  a.  A. 

Limiting - 
Parallels. 

2fame. 

Mag. 

RefViis  from 
1801.0. 

Apparent 
DecllBAtion. 

Washington 
HeanrSne. 

Hoar  Angle 

Y 

z' 

y' 

N. 

8. 

Aa 

Ai 

iffi  Cancri 

1^  Cancri 

A  Cancri 

v^  Cancri        mult. 

v«  Cancri 

6^ 
57 
5.7 

6.0 
5.8 

+2.94 
2.92 
2.84 
2.83 
2.80 

5.6 
5.9 
6.5 
6.5 

+26^    9.9 
25  50.3 
24  21.9 
24  53  5 
24  30.3 

d     h    m 
19  23  33.3 
23  39.9 
90    4     3.5 

6  44.0 

7  35.8 

h    in 
+  7  27.3 
+  7  33.6 
+11  47.7 

-  7  37.4 

-  8  47.5 

-1.0820 
-0.7363 
+0.4335 
-0.4317 
-0.1039 

0.6745 
0.5742 
0.5703 
0.5675 
0.5661 

-0.0944 
0.0957 
0.1051 
0.1112 
0.1130 

-25 
+  1 
+71 
+  18 
+37 

-6l 
-63 

-J. 

-30 

v^  Cancri 

V*  Cancri 

^  Cancri 

79  Cancri 

B.A.C.3138 

6.0 
5.7 
5.0 
6.3 
6.3 

+2.78 
2.78 
2.53 
2.52 
2.49 

-6.7 
6.9 

8.8 
8.8 
8.7 

+24  26.9 
24  27.3 
22  29.1 
22  26.2 

21  43.8 

8  52.8 

9  32.3 
91    2    4.3 

2  32.0 
4     4.5 

-  7  33iJ 

-  6  55.1 
+  9    3.2 
+  9  29.9 
+10  59.4 

-0.1898 
-0.2737 
-0.3333 
-0.3524 
+0.1909 

0.5658 
0.5652 
0.5488 
0.5489 
0.5474 

-0.1159 
0.1174 
0.1504 
0.1515 
0.1542 

+32 
+27 
+24 
+23 
+54 

-35 
-39 

-46 
-48 
-19 

B.A.C.3206 

tf  Leonis 

42  Leonis 

i  Leonis 

k  Leonis 

6.3 
3.3 
6.0 
5.7 
5.7 

+2.40 
2.08 
1.98 
1.91 
1.82 

-  8iJ 
10.0 
10.1 
103 

+20  15.4 
17  17.5 
15  31.4 
14  41.6 
14  46.0 

9  21.4 

ili»    6  15.9 

13  41.1 

19     3.7 

aa  2  33.5 

-  7  54.0 
-11  38.9 

-  4  27.1 
+  0  46.0 

+  8    2.8 

+0.9743 
+0.5065 
+0.9926 
+0.8063 
-0.8636 

0.5409 
0.5219 
0.5172 
0.5125 
0.5072 

-O.I62f) 
0.1936 
0.2026 
0.2083 
0.2156 

+90 
+75 
+90 
+90 
-  4 

+23 

-  8 
+  19 
+  6 

-75! 

to  Virginis 

V  Virginis 

e  Virginis 

46  Virginis 

48  Virginis 

5.9 
4.0 
5.5 
6.1 
6.7 

+1.47 
1.43 
1.23 
1.02 
1.01 

-10.4 

10.1 

9.9 

8.7 

8.6 

+  8  44.1 

7    8.2 

+  3  55.0 

-  2  47.0 

3    4.7 

94    6  57.6 

11     5.8 

M    6  34.7 

»6    5  21.1 

7  13.1 

+11  39.4 
-  8  19.2 
+10  38.4 
+  8  48.3 
+10  37.3 

-0.6085 
+0.1802 
-0,9397 
■fO.8694 
+0.7369 

0.4903 
0.4892 
0.4841 
0.4816 
0.4820 

-0.2344 
0.2:165 
0.2422 
0.2420 
0.2417 

+11 
+63 

-  8 
+87 
+84 

-77 
-32 
-86 
+  3 
-  4 

65  Virginis 

66  Virginis 
/2  Virginia 

m  Virginis 
B.A.C.4647iiit(Z/. 

6.1 
6.0 
5.1 
5.4 
64 

+0.93 
0.93 
0.90 
0.86 
0.82 

-8.5 
8.5 
8.6 
7.1 
8.0 

-  4  21.4 

4  35.7 

5  41.7 
8    9.2 
7  31.4 

18    6.1 
18  47.0 
22  54.8 
»y    4  13.5 
11  33.2 

-  2  47.3 

-  2    7.5 
+  1  53.6 
+  7     3.6 

-  9  48.6 

-0.4JI00 
-0.3971 
-0.1910 
+1.2090 
-1.1790 

0.4839 
0.4832 
0.4839 
0.4853 
0.4875 

-0.2394 
0.2388 
0.2378 
0JiJ352 
0.2314 

+17 
+22 
+32 
+82 
-27 

-72 

-m 

-53 

+28 
-90 

W.xiii,825 
J)5  Virginis 
m  Virginis 

K  Virginis 

2  Libre 

6.8 
6.0 
6.9 
4.2 
6.5 

+0.82 
0.80 
0.79 
0.78 
0.75 

-7.6 
7.7 
7.5 
7.6 
7.4 

-  9     1.6 

8  47.7 

9  49.2 
9  46.1 

11  13.1 

11  58.8 
17  54.0 
19    6.8 
21   11.7 
m    2  46.6 

-  9  24.0 

-  3  38.7 

-  2  28.0 

-  0  26.7 
+  4  58.7 

+0.3386 
-1.2700 
-0.4436 
-O.J«98 
-0.6637 

0.4876 
0.4902 
0.4909 
0.4913 
0.4932 

-0.2312 
0.2277 
0.2272 
0.2255 
0.2211 

+59 
-36 
+17 
-13 
+  5 

-25 

-90 
^9 
-90 

-88 

;/   Librx 
a'  LibrA 
a^  Libra 
v^  LibrsB 

6.7 
6.3 
2.9 
5.5 

+0.71 
0.71 
0.71 

+0.69 

-  7.1 

6.8 

6.8 

-6.8 

-13  41.7 
15  32.7 
15  35.4 

-15  50.1 

NEW 

16  13.2 

16  53.7 

16  59.5 

90    0  57.1 

MOON. 

-  5  58.2 

-  5  19.0 

-  5  13.3 
+  2  29.9 

-0.9168 
+0.9061 
+0.9345 
-0.4320 

0.5010 
0.5013 
0.5013 
0.5063 

-0.2090 
0.2084 
0.2084 

-0.1996 

-12 
+74 
+74 
+13 

-90 
+  7 
+  9 
-69 

DECEMBER. 

Mrrcurt 

-25  50.5 

a    8  31.7 

+  7  21.0 

-0.5247 

0.5154 

-0.0472 

-  9  1  -79 

B.A.C.6194 

^  Sagittarii 
0  Sagittarii 
(T  Sagittarii 
Y>  Sagittarii 

5.1 
2.9 
3.7 
2.3 
5.4 

+0.94 
0.96 
1.03 
1.06 
1.12 

-.5.1 
4.7 
4.6 
4.1 
3.4 

-27    5.0 

25  28.9 
27    6.2 

26  26.0 
25  26.6 

14  19.1 

18  24.5 

3    1  33.8 

5  28.5 

13  41.7 

-11     4.7 

-  7    8.7 

-  0  15.8 
+  3  2J).8 
+11  24.0 

+0.5778 
-1.2700 
+0.4133 
-0.2900 
-1.1690 

0.5937 
05944 
0.5966 
0.5969 
0.5980 

-0.0324 

0.0208 

-0.0004 

+0.0112 

0.0349 

+52  -10 
-64   -90 
+38,-18 
0'-61 
-51    -90 

B.  AC. 6666 
A^  Sagittarii 
(J  Sagittarii 
A  Sagittarii 
X  Capricorni 

5.8 
4.6 
5.1 
5.3 
5.4 

+1.19 
li20 
1.30 
1.31 
i.57 

-3.4 
2.7 

2.5 
-  2.4 
+  1.3 

-27  12.4 

25  7.4 

26  35.3 
26  29.4 
21  37.9 

19  27.2 
22  15.8 

4  5  59.6 
7  16.4 

5  12  10.3 

-  7    3.8 

-  4  21.8 
+  3    4.3 
+  4  18.2 

+  8    6.8 

+0.9838 
-1.1040 
+1.0140 
+1.0180 
-0.6042 

0.5978 
0.5970 
0.5953 
0.5946 
0.5826 

+0.0518 
0.0596 
0.08  U 
0.0!i49 
0.1590 

+63 
-44 

+63 
+64 
-  3 

+17 
-90- 
+20 
+20 

-85 

27  Capricorni 

tjt  Capricorni 

33  Capricorni 

1  '55  Capricorni 

37  Capricorni 

6.5 
5.5 
5.7 
6.2 

6.0 

+1.56 
1.59 
1.64 
1.66 
1.68 

+  1.4 
1.8 
2.0 
2.0 
2.6 

-20  59.6 
21    6.3 
21  18.9 
21  40.0 
20  34.2 

12  35.7 
15  10.4 
18  48.4 
20    7.4 
23  24.2 

+  8  31.3 
+11     0.3 

-  9  29.7 

-  8  13.6 

-  5    3.9 

-1.2130 
-0.6736 
+0.1655 
+0.7676 
+0.2004 

0.5826 
0.5804 
0.5781 
0.5776 
0.5754 

+0.1601 
0.1658 
0.1738 
0.1766 
0.1834 

-44 

-  6 
+38 
+68 
+41 

-90 
-90 
-33 
0 
-32 

e  Capricorni 
«  Capricorni 

4.7 
5.0 

+1.70 
+1,72 

+  3.1 
+  3.4 

-10  57.2 
-19  21.6 

6    0  22.2 
2  46.9 

-  4    8.0 

-  1  48/> 

-0.2707 
-0.4422 

0.5754 
0.5731 

+0.1855 
+0.1902 

+17 

-59 
-70 
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1 
ELEMENTS  FOR  THE  PREDICTION  OF  OOOULTATIONS. 

DECEMBER. 

Thr  Star's 

At  OoHJimcnoH  in  B.  A. 

Limiting 
Parallels. 

Name. 

Mag. 

Beid'iiB  from 
1891.0. 

Apparent 
DeSbAtion. 

WaAlnffton 
HeinTSne. 

Hoar  Anglo 
H 

r 

sf 

y' 

N. 

S. 

Aa 

Ad 

B 

0     1 

d     h    m 

h    in 

0 

0 

B.  A.  0.7550 

6.3 

+1.73 

+  3!l 

-20    7.0 

6    3     1.4 

-  1  34.4 

+0.4018 

0.5731 

+0.1905 

+53 

-21 

20  Aquarii      muU. 

6.5 

1.80 

4.8 

17  29.2 

11  26.4 

+  6  32.5 

-0.6904 

0.5678 

0.2065 

-  3 

-90 

56  Aquarii 

6.3 

1.90 

6.6 

15    8.4 

23  50.8 

-  5  28.9 

-0.4521 

0.5609 

0.2266 

+13 

-70 

r>  Aquarii       lauU. 

5.8 

1.98 

7.5 

14  37.7 

y    7  43.5 

+  2    7.6 

+0.8424 

0.5.565 

0.2375 

+75 

+  3 

r^  Aquarii 

4.1 

1.98 

7.7 

14  10.0 

8  35.3 

+  2  57.6 

+0.5685 

0.5563 

0.2387 

+70 

-13 

74  Aquarii 

6.0 

+1.98 

+  8.5 

-12  11.7 

10  22.2 

+  4  40.7 

-1.0560 

0.5552 

+0.2410 

-20 

-90 

y*'  Aquarii 

4.1 

2.07 

10.1 

9  40.6 

20  39.6 

-  9  22.5 

-1.1220 

0..5.504 

0.2522 

-23 

-90 

V^*  Aquarii 

4.2 

2.08 

10.2 

9  46.5 

21  36.7 

-  8  27.3 

-0.7793 

0.5503 

0.2533 

-  1 

-90 

^  Aquarii 

4.8 

2.09 

10.0 

10  12.2 

22    5.8 

-  7  59.2 

-0.2134 

0.5493 

0.2533 

+29 

-55 

B.  A.  C.  8*274 

7.0 

2.23 

12.1 

6  59.0 

S  11  54.0 

+  5  21.7 

+0.0462 

0.5448 

0.2641 

+44 

-40 

]4  Ceti 

6.0 

+2.43 

+14.9 

-  1     6.1 

•  10    0.8 

+  2  45.0 

-0.0220 

0.5396 

+0.2714 

+41 

-44 

15  Ceti 

6.8 

2.44 

15.0 

-  1    6.1 

11   13.0 

+  3  54.9 

+0.3068 

0.5396 

0.2717 

+60 

-26 

/  Piscium 

5.1 

2.65 

16.5 

+  3    2.6 

10    5  49.7 

-  2    5.0 

+1.1380 

0.5394 

0.2679 

+90 

+22 

96  Piscium 

6.6 

2.71 

17.5 

6  44.0 

11     1.8 

+  2  56.7 

-1.1930 

0.5405 

0.2657 

-26 

-83 

fi  Piscium 

5.0 

2.71 

17.2 

5  35.1 

11  32.7 

+  3  26.6 

+0.0990 

0.5407 

0.2654 

+48 

-36 

0  Piscium 

4.4 

+2.81 

+18.0 

+  8  36.9 

18  32.8 

+10  12.8 

-1.1040 

0.5413 

+0.2605 

-19 

-81 

0  Arietis 

6.0 

3.16 

18.1 

14  51.3 

1121     4.4 

+11  49.8 

-0.7546 

0.5485 

0.2322 

+  2 

-73 

a  Arietis 

5.5 

3.20 

17.8 

14  38.2 

19    0    6.2 

-  9  14.9 

+0.1609 

0.5503 

0.2278 

+62 

-29 

53  Arietis 

6.3 

3.31 

17.7 

17  27.8 

6  58.2 

-  2  37.5 

-1.1205 

0.5531 

02171 

-23 

-73 

13  Tauii 

5.7 

3.50 

16.0 

19  21.3 

21  43.5 

+11  35.5 

+0.0115 

0.5589 

0.1899 

+43 

-32 

14  Tauri 

6.3 

+3.50 

+15.9 

+19  19.5 

22  20.0 

-11  49.4 

+0.1553 

0.5594 

+0.1888 

+52 

-24 

BAG.  1143 

6.0 

3.53 

16.1 

20  35.3 

22  36.1 

-11  33.9 

-1.0460 

0.5593 

0.1882 

-19 

-69 

A*  Tauri 

4.7 

3.64 

14.9 

21  47.2 

la    6  56.4 

-  3  32.4 

-0.7403 

0.5626 

0.1704 

+  2 

-68 

!    A>»  Tauri 

6J 

3.64 

14.8 

21  43.1 

7  11.9 

-  3  17.5 

-0.62<)6 . 0.5628 

0.1698 

+  8 

-65: 

'  51   Tauri 

6.0 

3.67 

13.8 

21   19.0 

12  32.2 

+  1  50.7 

+0.6428 

0.5649 

0.1575 

+89 

+  5| 

53  Tauri 

«h 

f3.67 

+13.7 

+20  52.9 

12  58.4 

+  2  15.9 

+1.1460 

0.5650 

+0.1565 

+90 

+37] 

56  Tauri 

6.0 

3.68 

13.8 

21  30.8 

13    2.0 

+  2  19.3 

+0.5271 

0.5650 

0.1563 

+78 

-  2 

K^  Tauri 

4.7 

3.71 

13.4 

22    2.8 

15  21.2 

+  4  33.2 

+0.3553 

0.5657 

0.1509 

+64 

-10 

K'i  Tauri 

6.3 

3.71 

13.4 

21  57.2 

15  22.5 

+  4  34.5 

+0.4511 

0.5657 

0.1509 

+72 

-6 

v'  Tauri 

4.7 

3.73 

13.4 

22  34.1 

15  43.4 

+  4S4.6 

-0.1074 

0..5658 

0.1499 

+37 

-33 

v«  Tauri 

6.0 

+3.73 

+13.3 

+22  45.2 

16    7.3 

+  6  17.7 

-0.2314 

0.5663 

+0.1489 

+30 

-40 

r  Tauri 

4.5 

3.79 

12.1 

22  45.1 

22    8.1 

+11     4.4 

+0.6230 

0.5676 

0.1341 

♦88 

+  6 

Il«  Tauri 

5.7 

3.95 

8.2 

25    3.8 

14  16  43.5 

+  4  55.9 

+0.3681 

0.5710 

0.0844 

+66 

-  3 

139  Tauri 

5.3 

4.02 

+  5.4 

25  56.5 

15    3  58.6 

-  8  15.7 

+0.2678 

0.5712 

0.0528 

+59 

-  5 

47  Geminorum 

6.0 

4.01 

-  1.9 

27    2.1 

1«    8  58.6 

-  4  24.3 

-0.4813 

0.5627 

+0.0288 

+15 

-45 

A  (jeminorum 

5.7 

+3.93 

-8.9 

+25  15.5 

13  54.0 

+  0  19.7 

+1.1350 

0.5595 

-0.0418 

+90 

+48 

V  Geminorum 

4.3 

3.96 

4.4 

27    8.1 

18  56.0 

+  5  10.1 

-1.0120 

0.5575 

0.0551 

-20 

-63 

e  Geminorum 

6.0 

3.89 

5.3 

26    2.5 

22  19.5 

+  8  25.9 

-0.1051 

0.5552 

0.0641 

+36 

-25 

(j»  Cancri 

6.0 

3.84 

67 

25  41.3 

17    5  19.5 

-  8  49.8 

-Oi4542 

0.5521 

0.0815 

+28 

-35 

u^  Cancri 

6.3 

3.83 

6.7 

25  23.3 

5  40.0 

-  8  30.0 

40.0238 

0.5507 

0.0821 

f44 

-21 

^'  Cancri 

6.8 

+3.82 

-7.7 

+26    9.8 

9  14.0 

-5    4.0 

-1.0750 

0.5469 

-0.0904 

-24 

-64 

V;^  Cancri 

5.7 

3.81 

7.6 

25  50.2 

9  20.6 

-  4  57.7 

-0.7525 

0.5468 

0.0910 

-  1 

-64 

X  Cancri 

5.7 

3.73 

8.3 

24  21.8 

13  40.1 

-  0  47.6 

+0.3419 

0.5445 

0.1009 

+64 

-  7 

1    t;>  Cancri        mult. 

6.0 

3.72 

8.9 

24  53.4 

16  17.8 

+  I  44.4 

-0.4735 

0.5434 

0.1069 

+16 

-51  1 

;    v'  Cancri 

5.8 

3.70 

9.1 

24  30.2 

17    8.8 

+  2  33.5 

-0.1663 

0.5428 

0.1088 

+33 

-33 

'     v^  Cancri 

6.0 

+3.69 

-  9.3 

+24  26.8 

18  24.4 

+  3  46.4 

-0.2470 

0.5413 

-0.1115 

+2*1 

-38 

1     V*  Cancri 

5.7 

3.69 

9.5 

24  27.2 

19    3.2 

+  4  23.9 

-0.3276 

0.5407 

0.1127 

+24 

-43 

1     ^  Cancri 

5.0 

3.46 

12.2 

22  29.1 

18  11  18.1 

-  3  55.1 

-0.3986 

0.5285 

0.1453 

f21 

-51 

79  Cancri 

6.3 

3.46 

12.2 

22  26.2 

11  45.3 

-  3  28.8 

-0.4142 

0.5283 

0.1463 

+20 

-52 

B.A.C.3I38 

6.3 

3.42 

12.3 

21  43.8 

13  16.1 

-  2    1.0 

+0.0972 

0.5271 

0.1491 

+48 

-24 

B.A.C.3206 

6.3 

+3.33 

-12.8 

+20  15.4 

18  27.6 

+  3    0.1 

+0.8397 

0.5231 

-0.1581 

+90 

+15 

tf  Leonis 

3.3 

3.03 

14.9 

17  17.4 

19  15     1.2 

-  1     5.7 

+0.3863 

0.5083 

0.1889 

+66 

-15 

42  Leonis 

6.0 

2.92 

15.3 

15  31.2 

22  19.9 

+  5  59.6 

+0.8511 

0.5046 

0.1979 

+90 

+10 

t  Leonis 

5.7 

2.85 

15.6 

14  41.5 

»0    3  38.0 

+11     8.2 

+0.6725 

0.5012 

0J2042 

+1K) 

-  2 

'    k  Leonis 

5.7 

2.70 

16.4 

14  45  9 

11      1.8 

-  5  41.0 

-0.9464 

0.496>; 

0.2115 

-10 

-7.-> 

(J  VirginiH 

5.9' +2.39  "-IG.5 

+   H   44.0 

5«1  15  10.3 

-  2  20.1 

-0.7173 

0.4861 

-0.2326 

+  ' 

-78 

If  Virtrmis 

4.0   42  33   -I()-^ 

+  7    8.1 

1!)  17.2 

+   1   39.1) 

+0.0581 

().4S:>4 

-0  'j:u; 

+1(. 

-3H 
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1 

ELEMENTS  FOR  THE  PREDICTION  OP  0G0ULTATI0N8. 

DECEMBER. 

TRiSrAB*r 

At  GoiuinRmoir  u  S.  A. 

limltliiff 
PumUelB. 

Name. 

M^. 

B«d'n8  from 
1801.0. 

it^lffSTo^ 

Washington 
HMBTime. 

HonrAngle 
EL 

Y 

«' 

y* 

N. 

S. 

Aa 

Aa 

6  Virginia 

5.8 

+2.24 

-1^!6 

+  1  15.4 

99    3  10.5 

+  9  20.5 

+1.3340 

0.4846 

-0.2383 

+95 

+4? 

e  Virginig 

6.5 

2.12 

16.0 

+  3  54.9 

14  42.6 

-  3  25.9 

-1.0620 

0.4838 

0.2419 

-17 

-86 

k  VirgiDis 

6.9 

1.89 

14.1 

-  3  13.7 

93  12  68.6 

-  5  45.5 

+1.3785 

0.4861 

0.2440 

487 

♦47  i 

46  VirginiB 

6.1 

1.89 

14.3 

2  47.1 

13  30.6 

-  5  14.4 

+0.7612 

0.4856 

0.2440 

+78 

-  3i 

48  Virginis 

6.7 

1.87 

14.2 

3    4B 

15  22.9 

-  3  25.1 

+0.6317 

0.4875 

0.2442 

+83 

-10 

65  Virginis 

6.1 

+1.78 

-13.9 

-  4  21.5 

94    2  18.5 

+  7  12.9 

-0.6200 

0.4914 

-0iM29 

+10 

-8:j 

66  Virginis 

6.0 

1.77 

13.9 

4  35.8 

2  59.3 

+  7  62.6 

-0.5204 

0.4919 

0.2427 

+15 

-76 

Z^  Virginis 

5.1 

1.73 

13.5 

5  41.8 

7    8.5 

+11  55.1 

-0.3082 

0.4935 

0.2414 

+2r, 

-60 

m  Virginis 

6.4 

1.69 

12.9 

8    9.3 

12  28.6 

-  6  53.5 

+1.1310 

0.4951 

0.2395 

+82 

+21 

B.A.C.4647mfa<. 

6.4 

1.63 

12.9 

7  31.5 

19  50.7 

+  0  16.4 

-1.32.^0 

0.5000 

oaam 

-41 

-90 

W.xiii,8'^ 

6.8 

+1.63 

-12.4 

-  9     1.7 

20  16.4 

+  0  41.6 

+0ii440 

0.6004 

-0.2366 

+53 

-30 

96  Virginis 

6.9 

1.58 

12.1 

9  49.3 

90    3  26.7 

+  7  39.7 

-0.5602 

0.5047 

0.2328 

+11 

-78 

K  Virginis 

4.2 

1.56 

12.2 

9  46.2 

5  32.3 

+  9  41.8 

-1.1060 

0.5056 

0.2314 

-22 

-90 

2  Libra 

6.5 

1.53 

11.7 

11   13.2 

11     8.8 

-  8  51.3 

-0.7838 

OXtXm 

0.2278 

-  3 

-90 

Mars 

14  20.6 

21  47.3 

+  1  28.7 

+0.4600 

0.4844 

0.2074 

+63 

-19 

5  Librs 

6.6 

+1.45 

-10.4 

-15    0.2 

22  54.3 

+  2  33.7 

+0.7861 

0.5182 

-0.2180 

+67 

0 

fi  Libre 

5.7 

1.44 

10.7 

13  4L8 

96    0  39.1 

+  4  15.6 

.1.0390 

0.5196 

0.2163 

-20 

-90 

a}  Libra 

6.3 

1.45 

10.3 

15  32.8 

1   19.7 

+  4  54.8 

+0.8636 

05206 

0.2158 

+74 

+  5 

a*  Libra 

2.9 

1.45 

10.3 

15  35.5 

1  25.7 

♦  5    0.7 

+0ii913 

0.5206 

0J2166 

+74 

+  6 

i;'  Libra 

5.5 

1.39 

9.9 

15  50.2 

9  24.8 

-11  14.6 

-0.6259 

0.5280 

0.2072 

+  9 

-76 

v«  Libre 

6.9 

+1.39 

-  9.9 

-16    3.9 

9  30.5 

-11     9.1 

-0.2934 

0.5280 

-OJW70 

+21 

-60 

28  Libra 

6.0 

1.36 

9.3 

17  46.0 

16  28.4 

-  4  24.0 

+0.1750 

0.5337 

0.1986 

+43 

-33 

B.A.C.5109 

6.2 

1.34 

8.8 

19  18.1 

22    9.9 

+  1     6.7 

+0.7630 

0.5388 

0.1909 

468 

-  1 

41  Libnp 

5.9 

1.31 

8.7 

18  56.6 

9r    1  11.9 

+  4    3.1 

-0.2041 

0.5421 

0.1866 

+22 

-54 

K  Libra 

5.1 

1.32 

8.6 

19  19.6 

2  39.1 

+  5  27.4 

-0.0816 

0.5434 

0.1844 

+28 

-47 

A  Libra 

5.1 

+1i29 

-  8.3 

-19  50.5 

8    2.2 

+10  40.1 

-0.4551 

0.5483 

-0.1758 

+  8 

-71 

Ci)>  Scorpii 

4.6 

1.27 

8.0 

20  22.5 

14  }7M 

-  7  16.7 

-0.9342 

0.5542 

0.1650 

-21 

-90 

w«  Scorpii 

ft  Ophiuchi  muU, 

4.6 

1^*7 

7.9 

20  34.5 

14  3'SJ& 

-  7    1.1 

-0  7584 

0.5549 

0.1650 

-10 

-90 

5.0 

+  li26 

-7.1 

-23  11.8 

22  47.4 

+  0  55.7 

+0.8281 

0.5630 

-0.1492 

+67 

+  5 

2nsw 

MOON. 
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OOOULTATIONS  VISIBLE  AT  WASHINGTON  DURING  THE  YKAH  1891. 

- 

BMBB8I0N. 

1 

Tna  Stakes 

S 

Date. 

Washington. 

Angle 

i  ftom 

Waahington. 

Angle 

ftom 

II 

Name. 

Mag. 
5.5 

Sidereal 
Time. 

Mean 
Time. 

North 
Point. 

Vertex. 

Sidereal 
Time. 

Mean 
Time. 

North 
Point. 

Vertex. 

Jao.    7 

39  OphiuchitwiK/*. 

h    m 
12  21 

h    m 
17  10 

lef 

2ll 

h    m 
12  50.8 

h    m 
17  39.9 

227' 

ftrS 

ki    m 
0  30 

NEW  MOON. 

17 

19 

B.A.C.755 
w»  Tauri 

6.5 
6.0 

1     0 
0  41 

5  11 
4  45 

83 
27 

112 

81 

2  11.5 
1  42.1 

6  23.2 
5  45.9 

207 
278 

211 

328 

1  12 
1     1 

21 
26 
30 
30 
31 

5  Geminorum 
t  Leonis 
65  Virginia 
i'Virginis 
K  Virginia 

NEW  MOON 

6.7 
5.7 
6.1 
5.1 
4.2 

9  42 
12  11 

8  45 
15    2 
10  55 

13  37 
15  46 
12    4 
18  21 

14  10 

148 
99 
197 
139 
104 

89 

60 

245 

114 

143 

10  24.7 
13  22.0 
8  59.6 
16  21.2 
12    6.6 

14  19.5 
16  56.7 
12  18.8 
19  39.7 

15  21.5 

220 
326 
222 

289 
327 

161 
276 
269 
250 
355 

0  43 

1  11 

0  15 

1  19 
1  12 

Feb.  12 
15 

f  PiBcium 
«»  Tauri  t 

5.1 
6.0 

3  18 
10  44 

5  47 
13     1 

28 
127 

353 
77 

4  20.5 
11  21.6 

6  49.8 
13  38.0 

265 

215 

222 

168 

1     3 

0  37 

17 
18 
19 
21 
22 

132  Tauri 
e  Geminorum 
K  Geminorum 
B.A.C.3206 
f)  Leonis 

5.3 
3.2 
3.6 
6.3 
3.3 

5  55 
5  52 

10  26 
8  55 
5  32 

8    4 

7  57 

12  27 

10  47 

7  21 

62 
92 
65 
86 

19 

53 

124 

7 

100 

74 

7  18.7 

7  25.3 

11  21.9 

10  13.4 

5  36.6 

9  27.8 

9  30.4 

13  22.5 

12    6J2 

7  25.9 

283 
265 
328 
325 
10 

233 
232 
26*9 
296 
65 

1  24 
1  33 

0  55 

1  19 
0    5 

24 
Mar.    1 

V  Virginia 
41  Libra 

NEW  MOON 

4.0 
5.9 

11  18 
16  15 

12  59 
17  36 

85 
180 

93 
170 

12  22.4 
16  64.5 

14    3.0 
18  14.8 

350 
234 

335 
215 

1     4 

0  39 

16 
18 
29 
29 

121  Tauri 
A  Geminorum 

6>'  Scorpii  t 
cj«  Scorpii  t 

NEW  MOON 

6.0 
5.7 
4.6 
4.6 

9  53 

8    2 

10  43 

10  56 

10  15 

8  17 

10  14 

10  27 

156 

95 
62 
96 

98 
63 

no 

144 

10  20.0 
9  29.3 

11  19.2 
11  56.2 

10  42.5 
9  44.1 

10  50.0 

11  27.0 

205 
888 
350 
316 

148 
232 

36 
0 

0  27 

1  27 

0  :H) 

1  0 

Apr.  11 
18 
22 

d*  Tauri  t 

i   Leonis 

65  Virginia 

6.3 
5.7 
6.1 

11  7 

12  55 
8  15 

9  47 

11     8 

6  12 

126 
134 
104 

77 

87 

154 

11  43.5 

14  10.5 

9  18.6 

10  23.6 

12  22.7 

7  15.4 

217 
302 
319 

170 

249 

6 

0  37 

1  15 
1     4 

22 

25 

Maj     2 

66  Virginis 
X  Libre  t 
r*  Aquarii      mult. 

NEW  MOON 

6.0 
5.1 

5.8 

9    4 
12  24 
17  26 

7    0 
10    8 
14  42 

115 

107 

20 

162 
145 
69 

10  14.8 
13  35.7 
18    5.3 

8  11.5 
11  20.1 
15  21.4 

313 
313 
301 

353 
341 
348 

1   11 
1  12 
0  39 

12 
14 
15 
15 
17 

K  Gem i nor.    mult 

B.A.C.3206 
17  Leonis 
42  Leonis* 
V  Virginis 

3.6 
6.3 
3.3 
6.0 
4.0 

14    2 
12    4 
7  31 
17  17 
14  16 

10  39 

8  35 

3  58 

13  42 

10  34 

130 
142 
143 
114 
57 

77 
88 
192 
65 
15 

14  48.0 

13  12.5 
8  48.3 

18    8.5 

14  52i2 

11  25.7 

9  42.6 

5  14.9 

14  3:1.9 

11   10.1 

256 
273 
265 
2<)1 
4 

208 
217 
298 
247 
319 

0  46 

1  8 
1  17 
0  52 
0  36 

22 

22 

June    1 

41   Libra 
K  Librae 
33  Ceti 
35  Ceti 

NEW  MOON. 

5.9 
5.1 
6.1 
6.3 

16    2 

18  11 

19  19 
19  47 

12    0 
14    9 

14  37 

15  5 

92 
104 
353 

52 

85 

72 

44 

103 

17  20.2 
19  28.3 

19  33.5 

20  45.4 

13  18.1 

15  25.9 

14  51.3 

16  3.1 

319 
291 
318 
252 

296 

248 

9 

302 

1  18 
1   17 
0  15 
0  58 

18 
27 

24  Librai 
30  Piacium  f 

6.0 
4.6 

19  25 
17  46 

13  37 
11  22 

153 
60 

109 
110 

20    5.8 
18  43.6 

14  17.2 
12  19.4 

242 
252 

195 
302 

0  40 
0  57 

KOTR.— The  angleiiof  position 
*  Whole  ocoultation  be 
t  Immersion  below  the 
tSmeraion  below  the 

are  c* 
low  t 
boria 
boriM 

runted  fro 
he  horizon 
.on  of  Wai 
m  of  Waal 

m  the  nort 
of  Washii 
IilnKton. 
dngton. 

h  point 

IgtOD. 

andyertexof  the 

moon*a  lin 

Ab,towa 

rdtheeaat 
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OOOULTATIONS  VISIBLE  AT  WASHINGTON  DURING  THE  TEAR  1891. 


Date. 


June  27 


July   16 

10 
23 
29 


Aug.  18 
18 
22 
25 


Sept.  10 
12 

16 
16 
22 


Oct. 


10 
12 
12 

19 
20 


Nov.  14 
15 
17 


Dec. 


7 
7 
9 
9 

10 
13 
13 
13 
14 

17 

18 
19 


Thb  Stab'8 


Name. 


33  Pisciam 

NEW  MOON. 
K  Librs 


^  Sagittarii 
r'  Aquarii  t 
w>Tauri 


muU 


Mag. 


NEW  MOON. 

35  Capricorni 
37  Capricorni  X 
f  Pisciuin 
B.A.C.  1242 

NEW  MOON 

18  Ophiuchi 
0  t^agittarii 

T*  Aquarii  t  mult.\ 

r*  Aquarii  ' 

r  Tauri  i 

fl  Leonis  f  | 

NEW  MOON.      I 

a>  LibrflB 

B.A.G.6666      i 
35  Capricorni 
37  Capricorni 

56  Tauri 
103  Tauri 

NEW  MOON. 

a  Arietis 

13  Tauri 
139  Tauri 

NEW  MOON.      I 

r<  Aquarii  mult.\ 

T«  Aquarii  | 

14  Ceti  , 

15  Ceti  I 

fl  Pisciuin 
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DOWNES'S  TABLE  GIVING  VALUES  OF  r. 
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105 

116 

96 

105 

117 

10 

83 

il2 

102 

88 

% 

107 

91 

100 

110 

93 

102 

113 

95 

104 

115 

95 

104 

115 

20 

83 

91 

101 

87 

95 

106 

90 

99 

109 

92 

101 

112 

94 

103 

114 

94 

103 

114 

30 

82 

90 

100 

86 

94 

104 

89 

98 

108 

92 

100 

111 

93 

102 

112 

93 

102 

113 

40 

81 

89 

98 

85 

93 

103 

88 

97 

106 

91 

99 

109 

92 

100 

110 

50 

80 

88 

97 

84 

92 

101 

87 

95 

105 

89 

97 

107 

6  0 

79 

87 

95 

83 

91 

100 

86 

94 

103 

88 

96 

105 

10 

78 

85 

94 

82 

89 

98 

84 

92 

101 

20 

77 

84 

92 

80 

88 

96 

82 

91 

99 

30 

75 

82 

90 

79 

86 

94 

40 

74 

81 

88 

77 

84 

92 

50 

72 

79 

86 

7  0 

71 

77 

84 

(Conduded  from  preceding  page,) 

h 

Lat.  720 

L 

at.  660  1 

Lat.  6O0 

Lat.  720 

Lat.  660 

Lat.  6O0 

x' 

x' 

«' 

k 

«' 

x' 

X' 

62 

m' 

.56 

.50 

.62 

.56 

'  m 

.50  . 

62 

M 

i   .50 

62 

J5i 

>  .60 

.62 

.56 

.60  . 

68 

M 

i    .50 

h 

111 

m 

m 

in 

m  ' 

In' 

~n 

1   m 

h  in 

"m" 

^~n 

r    m 

m 

m 

"In"  ' 

~m 

"^ 

1   m 

9  , 

30 

14 

16 

18 

18 

20 

22 

22 

2^ 

I  26 

11  0 

7 

i      8 

9 

10 

11 

10 

11 

12 

10 

0 

13 

15 

16 

17 

19 

21 

20 

2i 

I    24 

10 

6 

>   7 

7 

8 

9 

9 

i 

)    10 

10 

12 

14 

15 

16 

17 

19 

19 

2 

22 

20 

5 

>   6 

6 

6 

7 

7 

t 

)   8 

1 

^o 

II 

12 

14 

15 

16 

17 

17 

11 

)  20 

30 

3 

1   4 

4 

5 

5 

' 

30 

10 

II 

12 

13 

14 

16 

16 

1: 

^  18 

40 

2 

J   3 

3 

3 

4 

40 

9 

10 

11 

12 

13 

14 

14 

1; 

\    16 

50 

] 

1   1 

1 

2 

2 

^0 

8 

!) 

10 

10 

11 

12 

12 

1: 

)  14 

12  0 

0 

)   0 

0 

0 

0 
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DISK  OF  MERCURY,  1891. 


FOR  WASHINOTON  MEAN  NOON 

• 

Date. 

h 

i 

0 

L 

Date. 

k 

i 

$ 

L 

Jan.     1 

6 

11 

16 

21 

0.518 
0.»1 
0.020 
0.041 
0.190 

99U 
129.6 
163.9 
156.8 
128.4 

348!9 
343.4 
320.9 
198.6 
184.8 

58.4 

36.6 

4.8 

9.4 

32.2 

July      5 
10 
15 
20 
25 

0.996 
0.985 
0.936 
0.872 
0.807 

7!2 
14.0 
29.3 
41.9 
52.2 

218!6 

347.3 

2.6 

9.8 
14.8 

65.9 
5&3 
49.2 

41.7 
36.5 

26 
31 
Feb.     5 
10 
15 

0.368 
0.407 
0.603 
0.685 
0.745 

106.6 
90.3 

7ai 

68.3 
60.6 

180.3 
176.5 
172.8 
168.8 
165.1 

42.1 
41.3 
37.3 
33.5 
30.6 

30 

Aug.      4 

9 

14 

19 

0.743 
0.681 
0.618 
0.549 
0.471 

60.9 
68.7 
76  4 
84.9 
93.3 

ia5 

21.5 
23.9 
26.0 
28.0 

33.3 

31.6 
31.1 
31.0 
31.7 

20 

25 

Mar.     2 

7 

12 

0.796 
0.840 
0.879 
0.915 
0.950 

53.7 
47.2 
40.7 
33.9 
26.0 

161.2 
157.5 
153.7 
150.1 
145.9 

28.9 
28.3 

2a8 

30.6 
34.0 

24 

29 

Sept.      3 

8 

13 

0.380 
0.274 
0.149 
0.050 
0.007 

103.9 
116.9 
134.7 
154.2 
170.6 

30.1 
32.8 
37.7 
4a2 
130.3 

31.7 
29.2 
20.7 

as 

1.4 

17 
22 

27 

Apr.      1 

6 

0.979 
0.996 
0.969 
0.931 

0.808 

16.5 
5.5 
12.0 
30.5 
52.0 

139.5           39.5 

109.0  47.4 
347.8           57.5 

337.1  66.8 
335.1   1        70.0 

18 

23 

28 

Dot.       3 

8 

0.076 
0.261 
0.494 
0.705 
0.852 

148.0 

118.6 

90.7 

65.8 

45.2 

193.4 
202.4 
206.5 
209.3 
211.4 

15.2 
44.9 
65.4 
67.7 
58.4 

11 
16 
21 
26 
May     1 

0.637 
0.458 
0.297 
0.168 
0.068 

74.1 

94.8 

113.9 

131.7 

149.8 

335.2  ;        63.9 
335.8  1        52.0 

336.4  1        38.0 

336.5  24.2 
336.2           10.9 

13 
18 
23 
28 
Not.      2 

0.936 
0.978 
0.996 
1.000 
0.996 

29.3 

16.9 

7.3 

1.6 

7.6 

212.9 
214.6 
2ia7 
334.3 
20.1 

47.2 

3a3 

32.1 

2ai 

25.8 

6 
11 
16 
21 
26 

0.011 
0.002 
0.038 
0.105 
0.188 

167.8 
174.2 
157.5 
142.2 
128.6 

336.5 
14a8 
151.9 
152.5 
153.5 

2.0 

0.4 

6.2 

14.9 

22.9 

7 
12 
17 
22 
27 

0.986 
0.970 
0.949 
0.919 

0.877 

13.8 
19.8 
26.1 
33.0 
41.1 

20.0 
20.2 
17.8 
14.8 
11.3 

24.7 
24.8 
25.9 
28.4 
32.3 

31 
June    5 
10 
15 
20 

0.279 
0.376 
0.477 
0.593 
0.715 

116.3 

104.4 

92.6 

79.3 

64.5 

154.9 
156.9 
159.6 
163.2 
167.7 

29.1 
34.4 
39.4 
46.0 
53.7 

Deo.      2 

7 

12 

17 

22 

0.814 
0.720 
0.578 
0.379 
0.152 

51.1 

63.9 

81.0 

104.0 

134.1 

7.5 

3.7 

0.0 

:«56.4 

351.8 

3a2 
46.1 
54.0 

31.6 

25 
30 

0.842 
0.946 

47.8 
26.9 

174.0 
183.9 

62.1 
07.5 

27 
32 

0.011 
0.064 

167.9 
150.7 

319.6 
198.8 

2.8 
14.5 

NOTATION. 

A,   the  ratio  of  the  illuminated  portion  of  the  apparent  db 

k  to  tlie 

entire  ap 

parent  disk  con-      | 

sidered  as  the  superficies  of  a  circle. 

t,    the  angle  between  the  sun  and  earth,  as  seen  from  the 

planet. 

^,    the  angle  which  th^  line  joining  the  cusps,  or  extremitie 

B  of  tlie  i 

iluminate< 

i  {lortion, 

makes 

with  the  meridian. 

L^  the  bril  ianry  of  the  disk.     The  unit  of  L  i«  the  amoun 
a  circular  disk  with  the  wime  albedo  as  the  planet,  si 
second  of  arc,  ?*ituated  at  distance  unity  from  the  su 

t  of  light 
Libtending 
n,  and  ill 

received 
an  angul 
uminated 

by  an  eye  from 
ar  radius  of  one 
by  the  latter  as 

the  mean  disk  of  the  planet  is  illuminated. 

DISK  OF  VENUS,  1891. 
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FOB  WASHINGTON  MEAN  NOON. 


Date. 

h 

i 

0 

L 

Date. 

k 

i 

6 

L 

Jan. 

1 

0.198 

i2r?i 

196.*! 

210.0 

July       5 

0.937 

29^1 

175^5 

52.2 

6 

0.243 

120.9 

195.0 

218.3 

10 

0.945 

27.1 

178.6 

51.5 

11 

0.286 

115.4 

I9:j.7 

217.6 

15 

0.952 

25.2 

181.8 

50.9 

16 

0.325 

110.5 

192.0 

211.7 

20 

0.960 

23.2 

185.2 

50.4 

21 

0.362 

106.0 

190.1 

202.7 

26 

0.966 

21.3 

188.5 

49.9 

26 

0.396 

102.0 

188.1 

192.2 

30 

0.972 

19.3 

191.8 

49.5 

31 

0.428 

98.3 

185.9 

181.0 

Aug.      4 

0.977 

17.4 

195.2 

49.1 

Fob. 

5 

0.458 

94.9 

183.6 

170.1 

9 

0.982 

15.4 

198.6 

48.7 

10 

0.485 

91.7 

181.2 

159.6 

14 

0.986 

13.5 

202.1 

48.4 

15 

0.512 

88.7 

178.8 

149.9 

19 

0.990 

11.6 

205.8 

48.2 

20 

0.535 

85.8 

176.3 

140.8 

24 

0.993 

9.7 

209.8 

48.0 

25 

0.560 

83.1 

173.8 

132.3 

29 

0.995 

7.8 

214.1 

47.8 

Mar. 

2 

0.582 

80.5 

171.3 

124.6 

Sept.      3 

0.997 

6.0 

220.3 

47.6 

7 

0.604 

78.0 

168.9 

117.6 

8 

0.999 

4.3 

230.4 

47.5 

12 

0.624 

75.6 

166.6 

111.2 

13 

0.999 

2.6 

250.2 

47.6 

17 

0.644 

73.3 

164.5 

105.3 

18 

1.000 

1.9 

294.4 

47.4 

22 

0.662 

71.1 

162.5 

99.8 

23 

1.000 

2.4 

338.8 

47.4 

27 

0.680 

68.9 

160.7 

95.1 

28 

0.999 

4.1 

358.1 

47.4 

Apr. 

1 

0.698 

66.7 

159.1 

90.7 

Oct.       3 

0.998 

6.7 

6.2 

47.5 

6 

0.715 

64.6 

157.7 

86.6 

8 

0.996 

7.5 

10.8 

47.7 

11 

0.730 

62.5 

156.5 

82.8 

13 

0.994 

9.3 

13.3 

47.8 

16 

0.747 

60.4 

155.6 

79.6 

18 

0.991 

11.0 

14.4 

48.0 

21 

0.762 

58.4 

155.0 

76.4 

23 

0.988 

12.7 

14.9 

48.3 

26 

0.776 

56.4 

154.6 

73.5 

28 

0.984 

14.4 

14.8 

48.6 

May 

1 

0.791 

54.4 

154.3 

70.9 

Nov.      2 

0.980 

lai 

14.1 

48.9 

6 

0.805 

52.4 

154.4 

68.6 

7 

0.976 

17.8 

13.0 

49.2 

11 

0.818 

50.5 

154.9 

66.4 

12 

0.971 

19.5 

11.6 

49.7 

16 

0.831 

48.6 

155.5 

64.4 

17 

0.966 

21.2 

9.8 

60.2 

21 

0.843 

46.6 

156.4 

62.6 

22 

0.961 

22.8 

7.8 

60.7 

26 

0.856 

44.7 

157.6 

61.0 

27 

0.955 

24.5 

6.6 

51.3 

31 

0.867 

42.8 

159.0 

69.5 

Dec.       2 

0.949 

26.1 

3.3 

51.9 

June 

5 

0.879 

40.8 

160.6 

58.2 

7 

0.943 

27.7 

0.8 

52.7 

10 

0.890 

38.8 

162.5 

57.0 

12 

0.936 

29.4 

368.3 

53.5 

15 

0.900 

:%.9 

164.7 

65.8 

17 

0.998 

31.1 

356.8 

64.4 

20 

0.910 

34.9 

167.1 

64.7 

22 

0.921 

32.7 

353.4 

65.4 

25 

0.919 

3:^.0 

169.7 

63.8 

27 

0.912 

34.4 

351.0 

66.4 

30 

0.928 

31.1 

172.5 

63.0 

32 

0.904 

36.1 

34a8 

67.5 

448  MARS,  1891. 


Mnnt  not  being  in  opporfdon  during  the  year  1891,  the  Mtellites  will  not  be  riHible. 


APPARENT    DISK    OF    MARS. 


January 

1, 

0.897 

January 

31, 

0.921 

March 

2, 

0^43 

April 

h 

0.962 

May 

1, 

0.978 

May 

31, 

0.990 

June 

:», 

0.996 

July 

30, 

1.000 

August 

29, 

0.996 

September 

28, 

0.989 

October 

28, 

0.976 

November 

27, 

0.959 

December 

27, 

0.943 

The  uumbera  id  this  table  are  the  versed  sines  of  the  illumbated  disk,  the  apparent  diameter 
of  the  planet  being  taken  as  uniQr. 
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APPABEjm  OBBITS  OF  THE  SATELLITES  OF  JUPITEB  IN  Iffilt 
AS  SEEN  IN  AN  INVERTING  TELESCOPE. 

{THE  VEBTICAL  SCALE  IS  THREE  TIMES  THE  HOBIZONTAL  ONM.) 

The  object  of  this  figure  is  to  facilitate  tlie  identification  of  the  satellites  in  eases  where 
the  diagrams  of  confi«rurations  do  not  safiSce  for  that  purpose:  reference  to  the  above  diagram 
enables  one  to  identify  the  ioner  and  outer  satellite  of  the  pair.  The  centi-al,  vertical  ellipse 
represents  the  disk  of  Jupiter,  elongated  three  times  in  the  vertical  direction  to  correspond  to 
the  representation  of  the  orbits  of  the  satellites. 

Facing  each  page  of  the  phenomena  of  Jupiter's  satellites,  pages  452 — 473,  is  the  page  of 
diagrams  of  configurations,  for  the  same  month.  The  light  disks  O  in  the  veitical  row  in  the 
middle  of  the  page  represent  the  relative  position  of  Jupiter  each  day.  The  dots  adjacent 
in  the  same  horizo.itnl  space  represent  the  positions  of  the  several  satellites  on  the  same  day, 
at  the  hour  and  minute  of  Washington  mean  time  indicated  above  the  diagrams.  The  lati- 
tudes of  the  satellites  are  always  consid'^red  zero  in  constructing  the  diagrams,  except  where 
two  or  more  satellites  chance  to  be  at  nearly  the  same  distance  from  the  planet,  when  they 
are  placed  one  above  the  other  according  to  their  apparent  latitudes.  The  numerals  designat- 
ing the  satellites  are  placed  on  the  right  or  left  hand  side  of  tlie  dot,  according  as  the 
motion  of  the  satellite,  for  the  time  of  the  configuration,  is  toward  the  east  or  toward  the 
west — ^the  motion  being  always  tow.iril  the  numeral.  Frequently,  at  the  epoch  of  the  config- 
uration, one  or  more  satellites  will  bo  invisible,  being  projected  on  the  disk  of  the  planet: 
this  phenomenon  is  indicated  by  a  light  disk  O  at  the  left  hand  side  of  the  page.  Frequently, 
also,  one  or  more  satellites  will  be  invisible,  being  concealed  in  occultation  behind  the  disk, 
or  eclipsed  in  the  shadow  of  the  planet:  this  phenomenon  is  indicated  by  a  dark  disk  #  at 
the  right  hand  side  of  the  page.  In  both  cases,  the  annexed  numeral  serves  to  point  out 
which  satellite  is  thus  rendered  invisible. 

When  an  observation  is  made  at  a  different  hour  from  that  for  which  the  diagram  is  con- 
structed, the  motion  of  the  satellite  dui'ing  the  interval  may  be  judged  by  transferring  its 
given  position  to  the  above  diagram,  and  estimating  ita  motion  dining  the  elapsed  interval  on 
the  above  diagram  of  the  orbits,  by  means  of  the  following  table  of  the  periods:— 


MEAN  SYNODIC  PERIODS  OF  THE  SATELLITEa 


d 

b 

m 

B 

d 

L 

1 

18 

98 

35.945 

»  1.76986048 

n. 

3 

13 

17 

53.735 

«.  3.55409416 

m. 

7 

3 

59 

35.854 

»  7.16638730 

IV. 

16 

18 

5 

6.928 

=  16.75355241 

29 
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JUPITER'S  SATELLITES,  1891. 


WASHmaTON  MEAN  TIMES  OF  SUPEiUOB  GBOOBNTBIC  COXJUNCTION. 


1 

SATELLITE    I. 

h    m 

h    m 

h    m 

b     m 

Jan.        2 

9    4.8 

Biay       15 

4  47.8 

Aug.       1 

1  16.5 

Oct.       17 

20  32.6 

4 

3  35.3 

16 

23  17.0 

2 

19  42.8 

19 

14  59.6 

5 

22    5.8 

18 

17  46.1 

4 

14    9.3 

21 

9  26.9 

7 

16  36.2 

20 

12  15.2 

6 

8  35.7 

23 

3  54.2 

9 

11    6.6 

22 

6  44.3 

8 

3    2.1 

24 

22  21.6 

U 

5  36.9 

24 

1  13.3 

9 

212a3 

26 

16  49.1 

13 

0    7.2 

25 

19  42.3 

U 

15  54.5 

28 

11  16.6 

March  10 

16  22.2 

27 

14  11.1 

13 

10  20.7 

30 

5  44.0 

12 

10  52.6 

29 

8  40.0 

15 

4  46.9 

Nov.       1 

0  11.8 

14 

5  22.9 

31 

3  a7 

16 

23  12.9 

2 

18  89.5 

16 

23  53.2 

June       1 

21  37.5 

18 

17  39.1 

4 

13    7.4 

17 

18  23.4 

3 

16    6.1 

20 

12    5.1 

6 

7  35.2 

19 

12  53.7 

5 

10  34.9 

22 

6  31.3 

8 

2    3.2 

21 

7  24.0 

7 

5    3.3 

24 

0  57.2 

9 

20  31.2 

23 

154.3 

8 

23  31.9 

25 

19  23.3 

11 

14  69.4 

24 

20  24.5 

10 

18    0.2 

27 

13  49.3 

18 

9  27.5 

26 

14  54.6 

12 

12  28.6 

29 

8  15.4 

15 

3  55.9 

28 

9  24.8 

14 

6  56.8 

31 

2  41.2 

16 

22  24.2 

30 

3  55.1 

16 

1  25.2 

Sept.       1 

21    7.2 

18 

16  52.6 

31 

22  25.2 

17 

19  58.4 

3 

15  33.1 

20 

11  21.1 

• 

April      2 

16  55.3 

19 

14  21.4 

5 

9  59.1 

22 

5  49.8 

4 

11  25.4 

21 

8  49.4 

7 

4  25.1 

24 

0  18.4 

6 

5  55.4 

23 

3  17.4 

8 

22  51.1. 

25 

18  47.1 

8 

0  25.3 

24 

21  45.4 

10 

17  17.1 

27 

13  15.9 

9 

18  55.3 

26 

16  18.2 

12 

11  43.0 

29 

7  448 

11 

13  25.2 

26 

10  41.0 

14 

6    9.0 

Deo.        1 

2  1.3.7 

13 

7  55.2 

30 

5    8.7 

16 

0  35.0 

2 

20  42.6 

15 

2  25.0 

Jnly       1 

23  36.3 

17 

19    1.1 

4 

15  11.6 

16 

20  55.0 

3 

18    4.0 

19 

13  27.4 

6 

9  40.9 

18 

15  24.7 

5 

12  31.5 

21 
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10  38 
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21  36 
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Eg. 
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22  37 
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Tr. 
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I.    Sh. 
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12  27 

I.    Sh. 

In. 

14  18 

III. 
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Eg. 
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14  47 
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17  47 
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8    7  35.0 
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15  55 
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Eg. 
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I. 
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8  41 

III.    Oc. 

Dis. 

22  40 

m.    Sh. 

In. 
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I. 

Oc. 
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12  17 
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Re. 

97     2  20 

lU.    Sh. 

Eg. 
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17  16 
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Eg. 
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I. 
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I.    Oc. 
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I. 
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Eg. 
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I. 
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II.    Oo. 
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In. 

338 

11.    Tr. 

Eg. 

16  52 

U.*Tt. 

In. 

22    2 

I, 

Sh. 

Eg. 

10  33 

I.    Sh. 

In. 

17  27 
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Eg. 

2  34 
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Oc. 

Dis. 
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Oc. 

Re. 

22  19 

m.   Sh. 

Eg. 
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Eg. 

16  52  23.9 

I. 

•Ec. 

Dis. 

22  58 

III.    Tr. 

In. 

6  55  49,1 
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Dis. 
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I. 

Oc. 

Re. 
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III.    Tr. 

X 

11  25    6.9 

IV.    Ec 

Re. 

lO     1  53  50.1 

II. 

Ec. 

Dis. 

7  43  24.1 

I.    Eo. 

12  38  59.3 

III.    Ec 

Dis. 

6  40 
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Oc. 

Re. 

11    4 

I.    Oo. 

Re. 

16    7    9.1 
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Re. 

14  U 

I. 

Sh. 

In. 

17  48    9.9 

II.    Eo. 

Die. 

17  23 

III.    Oc 

Dis. 

15    6 

I. 

■Tr. 
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22  50 

II.    Oo. 

Re. 

17  59 

IV.    Oo. 

Dis. 

16  31 

I. 

•Sh. 

Eg. 
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I.    Sh. 

In. 

20  56 

m.    Oc 

Re 
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I. 

Tr. 

E^'. 

6    7 

I.    Tr. 
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22  27 

IV.    Oc 
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Dis. 
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KOTK.— In.  (IcDottiH  ingress ;  Eg.,  egress;  Dis.,  disixppeurance;  lie.,  reappearaoce;  £o.f  eclipse. 

Oo.,  denotes  occnltaUon ;  Tr.,  traiuit  of  the  satelUte ;  Sh.,  transit  of  the  shsdoW}  *  Visible  at  Washington. 
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WASHINGTON  MEAN  TIME. 

APRIL. 

Phases  of  the  Edipses  of  the  ScOeUUes  for  an  AweHing  Tdescopt. 
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• 

r^ 

in             ^        '(^—^ 
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•  \j 

11. 

d 
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^ 

[V      ^        '        r — n 
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2-        -3      Oi-                                                           4-                    II 

!     ^ 
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■■• 

1      3 

1-     O                    -2             -34- 

4 
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5 
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6 
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4- 
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9 

4- 
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•4 
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•4 
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3-               SO         -1 
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15 
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* 
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18 
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••• 

19 
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ao 

22~ 
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4- 

4-      -2         i        O 
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_J?* 
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26  1 
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4- 

•4 
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-!• 
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28 
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•4 
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•3  -4                       02-          -1 

30 
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ni.    Ec. 

Re. 
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94     2  23 
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II.  *  Tr. 
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Eg. 

5  12 
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Eg. 
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Eg. 
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In. 
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Eg. 
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^. 
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Eg. 
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Ill.^Sh. 
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In. 
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I.    Oc. 
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I.    Tr. 

it 

!•     0  59 

I.    Tr. 

In. 
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III.    Tr. 

Eg. 

•     5  59  47.2 

I.    Ec. 

2    1 

I.    Sh. 

Eg. 

9«     027 

IV.    Tr. 

In. 

9  31 

I.    Oc. 

Re. 

3  18 

I.    Tr. 

Eg. 

dSi. 

4  38 

IV.    Tr. 

Dfs. 

17    7 

n.    Sh. 
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20  50  41.4 

I.    Ec. 

6  45  20.0 

II.    Ec. 

19  36 

II.    Tr. 

In. 

It     0  27 

I.    Oc. 

Re. 

12  19 

II.    Oc. 

Re.     . 

20    3 

n.    Sh. 

Eg. 

1    7  21,9 

IV.    Ec. 

DiB. 

14  31 

I.^8h. 

In.      . 

22  31 

II.    Tr. 

Eg. 

5  33    4.3 

IV.    Ec. 

Re. 

15  53 

I.»Tr. 
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t     3  18 

I.    Sh. 

In. 

9    0 

II.    Sh. 

In. 

K51 
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Eg. 
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I.    Tr. 
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11  39 

II.    Tr. 
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Eg. 
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Eg. 

11  56 
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9r   11  41  40.2 
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I.    Tr. 
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13  32 

IV.  •Oc. 

15  21 

I.    Oc. 

Re. 

16  38  57.1 

III.    Ec. 

14  33 

II. 'Tr. 

Eg. 

98     0  55 

II.    Sh. 

In. 

20    6  38.7 

m.    Ec. 

Re. 

17  49 

IV.    Oc. 

Re. 

339 

n.    Tr. 

In. 

21  39 

III.    Oc. 

DlB. 

18    9 

I.    Sh. 

In. 

3  50 

II.    Sh. 

Eg 

8     0  28  18.2 

I.    Ec. 

DiB. 

19  28 

I.    Tr. 

In. 

6  32 

n.    Tr. 

Ei. 

1  11 

III.    Oc. 

Re. 

20  29 

I.    Sh. 

Eg. 

9    0 

I.    Sh. 

In! 

4    0 

I.    Oc. 

Re. 

21  47 

I.    Tr. 

Eg. 

10  22 

I.    Tr. 

In. 

12  17    9.8 
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DlB. 

18    10  41 

III.    Sh. 
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11  20 

I.    Sh. 

Eg. 

17  21 
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14  18 
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12  41 

I.    Tr. 

ES-. 

17  40 
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I.*^Sh. 
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I.    Tr. 
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KOTB.— In.  denotes  ingress;  Eg.,  egress;  Dis.,  dlnappearanoe;  Be.,  reappearance i  So.,  ecUpse. 

Oo.  denotes  ooooltetloQ ;  Tr.,  transit  of  the  -^\tellitAt  3h.,  transit  of  the  shadow;  *  Visible  at  Washington. 
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WASHINGTON  MEAN  TIME. 

1                                                                                   MAY. 

Phases  of 

Me  Edipsts  of  (ht  SateUUes  for  an  hwtHing  Telescope. 
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d 
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Cofffiguratiom  tU  15^  for  an  huoerting  TdeBCope. 
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•1   O                    2-             3- -4 

3 

Oi- 

8-          O                  3- 

4 

•2    3-        O 

•4          •!• 

5 

3-                1-       O                 -2 

*•                     1 

6 

•3                               O        ,.•>                                       4- 

7 

2-      1-  "3        O                                  4* 

8 

O         V  -3 

•8» 

9 

J.        O                   2             -3 

10 
11 

4-                        2-     O    1-                  3 

03- 

4- 

•2                 O 

-■• 

12 

4' 

3-                       1-  O              -2 

13 

•4 

•3                                O       '^  »• 

M 
15~ 

•4 

2-  -SI-           O 

•4                                  -2  0^ 

16 

•4          1          O                    -8          -3                                              II 

17 

9-0       1-                 3- 

*• 

18 

•2             M  03-                  -4 

19 

Oi- 

' 

3-                        O         -2                                -4 

20 
21  ~ 
22 
23 

•3                               O     1        2- 

•4 
•4 

.?       1-         O 

•2       O       -Si 

4- 

•1           O                    -2         -3             4- 

24 

OS- 

O       1- 

25 

•8           -1     O      V 

26 
27 

3-    4-             Ol-  '8 

V                                  O                9* 

-!• 

28 

4- 

•3      2-     1-      O 

;   29 

;     30 

4- 

•2           O   -3    M 

1 

•4 

1-             O                   -2         -3 

1     31 

1 

•4 

O  2-      1-                   3- 
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WA8UUJGTON  MFiATT  TIME. 

JUNC. 

d      b    m     B 

d      b    m     • 

a     b   m    • 

1      0  16 

I.    Sh. 

Eg. 

11    10  22 

IV.    Sh. 

Eg. 

M   12  49 

L^Tp. 

§£. 

138 

I.    Tr. 

Eg. 

11  46 

II.    Tr. 

Eg. 

91     6  20  45.1 

I.    Ec. 

18  42 

in.  Sh. 

In. 

12  47 

l.*Sh. 

In. 

959 

I.    Oc 

Re. 

19    7  11.7 

I.    £o. 

Dis. 

14  10 

L^Tr. 

In. 

22    3 

n.   Sh. 

In. 

22  18 

III.    Sh. 

Eg. 

15    6 

I.^Sh. 

Eg. 

M     045 

n.    Tp. 

In. 

22  47 

I.    Oc. 

Re. 

16  28 

I.    Tp. 

Eg. 

058 

n.  Sh. 

Eg. 

d     0  21 

III.    Tr. 

In. 

18  57 

IV.    Tr. 

In. 

337 

11.    Tp. 

Eg. 

3  47 

in.    Tr. 

Eg. 
DIs. 

22  54 

IV.    Tr. 

Eg. 
Dk 

337 

L    8h. 

In. 

9  20  17.1 

II.    Eo. 

Id     9  58  13.4 

I.    Ec. 

459 

I.   Tp. 

In. 

14  56 

II.  •  Oo. 

Re. 

12  41  26.3 

m.^Eo. 

Dls. 

556 

I.    Sh. 

Eg. 

16  25 

I.    Sh. 

In. 

13  38 

I.»Oc. 

Be. 

7  17 

L    Tp. 

Eg. 
Die. 

17  48 

I.    Tr. 

In. 

16    6  26.5 

in.    Ec. 

Re. 

M     0  49  20.6 

I.    Ec. 

18  44 

I.    Sh. 

Eg. 

18  17 

in.  Oo. 

Dis. 

427 

I.    Oc 

Re. 

19  18  52iJ 

IV.    Ec. 

Din. 

21  41 

III.    Oc. 

Re. 

643 

m.    Sh. 

In. 

20    7 

I.    Tr. 

Eg. 

13     1  12  28.6 

n.  Ec. 

DiB. 

10  17 

III.    Sh. 

Eg. 

23  40  35.6 

IV.    Ec. 

Re. 

6  47 

II.    Oc. 

Re. 

12  15 

m.    Tr. 

In. 

»     825 

IV.    Oc. 

DiB 

7  16 

I.    Sh. 

In. 

15  96 

ra.^Tp. 

Eg. 
DIb. 

12  29 

IV.    Oc. 

Re. 

839 

I.    Tr. 

In. 

17    4  2a6 

n.  Ec. 

13  35  39.6 

L^Ec. 

Die. 

935 

I.    Sh. 

Eg. 

22    6 

I.    Sh. 

In. 

17  15 

I.    Oc. 

Re. 

10  57 

I.    Tr. 

Es. 

22  35 

II.    Oc. 

Re. 

4     3  31 

II.    Sh. 

In. 

14     4  26  40.4 

I.    Ec. 

23  27 

I.    Tp. 

In. 

6  17 

•II.    Tr. 

In. 

8    6 

I.    Oo. 

Re. 

»4     025 

I.    Sh. 

Eg. 

626 

U.    Sh. 

Eg. 

19  26 

II.    Sh. 

In. 

145 

I.    Tp. 

Eg. 
D»- 

9  10 

n.    Ti-. 

Ei. 

22  11 

II.    Tr. 

In. 

19  17  60.0 

I.    Eo. 

10  53 

I.    Sh. 

In 

22  21 

II.    Sh. 

Eg. 

22  55 

I.    Oc. 

Re. 

12  16 

I.    Tr. 

In. 

1»     1    4 

II.    Tr. 

Eg. 

M   11  21 

U.    Sh. 

In. 

13  12 

I.^Sh. 

Eg. 

144 

I.    Sh. 

In. 

14    1 

n.»Tr. 

In. 

14  35 

I.  •  Tr. 

e|. 

3    7 

I.    Tr. 

In. 

14  16 

II.  •Sh. 

Eg. 

A     8    4  120 

I.    Ec. 

4    3 

I.    Sh. 

Eg, 

16  34 

I.    Sh. 

In. 

8  40  56.5 

III.    Ec. 

Dis. 

525 

I.    Tr. 

It 

16  53 

n.    Tr. 

Eg. 

11  44 

I.    Oc. 

Re. 

22  65  35.1 

I.    Ec. 

17  55 

I.    Tr. 

In 

12    6  31.7 

III.    Ec. 

Re. 

1«     2  34 

I.    Oc. 

Re. 

18  53 

I.    Sh. 

Eg 

14  17 

m.*oc. 

DiB. 

243 

III.    Sh. 

In. 

20  13 

I.    Tr. 

Eg. 

DlB 

17  43 

III.    Oc. 

Re. 

6  18 

III.    Sh. 

Eg. 

ae   13  46  24.7 

I.»Ec. 

22  37  41.1 

II.    Ec. 

DiB. 

8  21 

III.    Tr. 

i2: 

17  22 

I.    Oc. 

Re. 

•     4  14 

II.    Oc. 

Re. 

11  44 

III.    Tr. 

Dui. 

20  41  45.8 

III.    Ec 

DiB. 

522 

I.    Sh. 

In. 

14  29  60.4 

II.  •  Ec 

97     0    6  32.0 

lU.    Ec. 

Re. 

645 

I.    Tr. 

In. 

20    3 

II.    Oc. 

Re. 

2    3 

III.    Oc. 

DiB. 

7  41 

I.    Sh. 

Eg. 

20  12 

I.    Sh. 

In. 

524 

III.    Oc. 

Re. 

9    4 

I.    Tr. 

Dw. 

21  35 

I.    Tr. 

In. 

6  21  46.6 

II.    Ec. 

Dis. 

y     2  32  38.4 

I.    Ec. 

22  31 

I.    Sh. 

Eg. 

11    3 

I.    Sh. 

In. 

6  13 

I.    Oo. 

Re. 

23  53 

I.    Tr. 

E5. 

1148 

II.    Oc. 

Re. 

16  50 

II.    Sh. 

In. 

IT   17  23  43.7 

I.    Eo. 

12  23 

I.    Tr. 

In. 

19  36 

II.    Tr. 

In. 

21    3 
18     8  44 

I.    Oo. 

Be. 

13  22 

I.^Sh. 

Eg. 

19  45 

II.    Sh. 

Eg. 

II.    Sh. 

In. 

14  41 

I.»Tr. 

Ei. 

22  29 

II.    Tr. 

Eg. 

1128 

II.    Tp. 

In. 

98     0    2 

IV.    Sh. 

K: 

23  50 

I.    Sh. 

I?. 

11  39 

II.    Sh. 

Eg- 

4  31 

IV.    Sh. 

X 

8     1  13 

I.    Tr. 

In. 

14  20 

II. 'Tp. 

^. 

8  14  52.8 

I.    Ec 

2    9 

I.    Sh. 

Eg. 

14  41 

I.*Sh. 

In. 

1150 

I.    Oo. 

Re. 

3  32 

I.    Tr. 

Dui. 

16    3 

I.    Tr. 

In. 

12  34 

IV.*  IV. 

In. 

21    1  12.6 

I.    Ec. 

17    0 

I.    Sh. 

Eg. 

16  18 

IV.    Tr. 

Eg. 

22  42 

III.    Sh. 

In. 

18  21 

I.    Tp. 

?£ 

M     0  40 

II.    Sh. 

S: 

•     0  41 

I.    Oo. 

Re. 

1*  11  52  19.5 

I.    Eo. 

3  16 

II.    Tr. 

In. 

2  17 

III.    Sh. 

Eg. 

13  30  57.6 

IV.  "Ec. 

Dl8. 

3  35 

II.    Sh. 

Eg. 

4  23 

III.    Tr. 

K: 

15  31 

I.»Oo. 

Re. 

5  31 

I.    Sh. 

In. 

7  48 

in.    Tr. 

Eg. 

16  41  34.6 

III.    Ec. 

Dii. 

6    8 

n.    IV. 

Eg. 

11  55    7.2 

II.    Ec. 

17  48  20.2 

rV.    Eo. 

Re. 

650 

I.    Tr. 

In. 

17  31 

II.    Oc. 

Re. 

20    5  58.4 

III.    Eo. 

Re. 

750 

I.    Sh. 

Eg. 

18  19 

I.    Sb. 

In. 

22  12 

m.   Oo. 

DU. 

9    8 

I.    Tr. 

is. 

19  42 

I.    Tr. 

In. 

ae    1  35 

III.    Oc. 

Re. 

ao    2  43  29.1 

I.    Ec. 

1           20  38 

I.    Sh. 

Eg. 

2  28 

IV.    Oc. 

Die. 

6  18 

I.    Oc. 

Re. 

22    0 

I.    Tr. 

Eg. 

dSi. 

3  47    9.9 

II.    Eo. 

DlB. 

10  43 

III.    Sh. 

In. 

!•    15  29  40.6 

I.'Ec. 

6  19 

rv.  Oo. 

Re. 

14  17 

Ill.-Sh. 

Eg. 

19    9 

I.    Oc. 

Re. 

9    9 

I.    Sh. 

In. 

16    3 

III.    Tp. 

In. 

11     5  48 

IV.    Sh. 

In. 

920 

II.    Oo, 

Re. 

19  23 

III.    Tr. 

Eg. 

6    8 

II.    Sh. 

In. 

10  31 

I.    Tr. 

In. 

19  39    3.1 

II.    Ec 

DiB. 

8  54 

n.    Tr. 

In. 

11  28 

I.    Sh. 

Eg. 

23  59 

I.    Sh. 

In. 

9    3 

n.  Sh. 

Kg. 

1 

NOTK.— lu.  denoteamgresa;  Eg.,  ogress;  Dis.,  disappeanuice ;  Re.,  reappea ranee ;  £c.,  eclipse. 

Oo.,  denotes  oconltetion ;  Tr.,  transit  of  the  satellite ;  Sh.,  transit  of  the  sbadow  j  *  Visible  at  Washington. 
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WASHmGTON  MBAF  TDIB, 


JUNE. 


PhoMS  of  the  Edipie$  of  the  Salettiie*  for  an  Inverting  Tdetoope. 


I. 


d 


III. 


r 


II. 


IV. 


•  • 


© 


Cof^ig}tratwn8  ai  \\^  for  an  InverHng  Tducope. 


Day. 

_  I J 

~  2J 
~5j 

~T" 
b_ 

"~6~ 
7 

18 
13 
14 

"Ts" 

16 
17 
18 
J9_ 
20 

2r 

~23 
~24~ 
25 
26 
27^ 
28_ 
29 

I    30 


West. 


SMt. 


OS- 


OS- 


o<- 


8-  •!       O 3^ 

'4  3-  ~0  r 

b-4 


2-    I-O 


^O    -I 

_o 

O         9- 1 


2-         I 


■t 

4- 


3-       -20         1- 


•3     O'l 


•8       -3 


8-    4- 


1-       O  -8       -3 


2-  I- 


1    O 

•I       O 


O   I- 


O        ^       ' 
O        -I    8- 


•4-3 


8-  1-  O 


•2       O  !• 


Oi    I- 


•8  -3  -lO 


O    -a      '3    4- 

O     -1  2- 


^2# 


-1# 


•2  03- 
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1 

WASHINGTON  MEAN  TIME. 

I 
! 

JULY. 

1        d      b    m     B 

d      h    m     B 

d      h    m     B 

1      I     2 

H.    Oc. 

Kd. 

11    14  50 

I.  *  Sh. 

In. 

M     5  40 

I.    Sh.    In. 

1  17 

I.    Tr. 

In. 

16    1 

I.  •  Tr. 

In. 

6  17 

ni.    Tr.    Eg. 

2  18 

1.    Sh. 

Eg. 

16  40 

II.    Oc. 

Re. 

6  42 

I.    Tr.    In. 

3  35 

I.    Tr. 

Dw, 

17    9 

I.    Sh. 

Eg. 

759 

I.    Sh.    Eg. 

21  11  59.7 

I.    Ec. 

18  19 

I.    Tr. 

Eg. 

8  13 

II.    Oc    Be. 

1      »^     0  45 

I.    Oc. 

Be. 

li»   12    3  19.8 

I.»Ec. 

Dift. 

9    0 

I.    Tp.    Eg. 

13  :)8 

II.  ^'Sh. 

In. 

15  30 

I.    Oc. 

Re. 

as     1  56  32.0 

IV.    Ec.    Dm. 

,            16  31 

II.    Tr. 

In. 

IS    5  54 

II.    Sh. 

In. 

2  54  53  6 

I.    Be.    Dis. 

'            16  53 

II.    Sh. 

Eg. 

8  12 

II.    Tr. 

bi. 

6    4    O.i; 

IV.    Ec.    Re. 

18  28 

I.    Sh. 

li" 

8  49 

II.    Sh. 

Eg. 

6  12 

I.    Oc.    Re. 

19  23       ^ 

II.    Tr. 

Eg. 

9  18 

I.    Sh. 

In. 

11  41 

IV. •Oc.    Die. 

19  45 

I.    Tr. 

In. 

10  28 

I.^Tr. 

In. 

15  10 

IV. •Oc.    Re. 

20  47 

I.    Sh. 

Eg. 

11    3 

II.*Tr. 

Eg. 

21  50 

II.    Sh.    In. 

22    3 

I.    Tr. 

4' 

DlB. 

11  37 

I.'Sh. 

Eg. 

23  50 

II.    Tr.    In. 

3   15  40  35.6 

I.    Ec. 

12  46 

I.'Tr. 

Eg. 
DIb. 

94     0    9 

I.    Sh.    In. 

19  13 

I.    Oc. 

Re. 

14     6  31  58.2 

I.    Ec. 

0  44 

II.    Sh.    Eg. 

4     0  42  22.5 

III.    Ec. 

Di8. 

9  57 

I.*Oc. 

Re. 

1    9 

I.    Tr.    In. 

4    5  29.9 

III.    Ec. 

Re. 

18  16 

IV.    Sh. 

In. 

2  28 

I.    Sh.    Eg. 

5  50 

HI.    Oc. 

Die. 

18  43 

III.    Sh. 

In. 

2  41 

II.    Tr.    Eg. 

8  56  20.0 

II.    Ec. 

DiB. 

22  15 

III.    Sh. 

Eg. 

327 

I.    Tr.    Eg. 

9  10 

III.    Oc. 

Re. 

22  42 

IV.    Sh. 

Eg. 

21  23  33.2 

I.    Ec.    DlB. 

12  56 

I.  *  Sh. 

In. 

23  25 

III.    Tr. 

In. 

9A     0  39 

I.    Oc.    Re. 

14  12 

1.  *  Tr. 

In. 

lA     0  48    6.1 

II.    Ec. 

DiB. 

12  45  18.7 

m.^Ec.    Die. 

14  15 

II.*Oc. 

Re. 

2  43 

III.    Tr. 

Eg. 

16    6  21.5 

III.^Ec.    Re. 

15  15 

I.  *  Sh. 

Eg. 

3  47 

I.    Sh. 

In. 

16  39  54.5 

II.    £o.    Die. 

16  30 

I.    Tr. 

4 

DTb. 

455 

I.    Tr. 

In. 

16  42 

III.    Oo.    DiB. 

A    10    9    4.4 

I.  *  Ec. 

5  13 

IV.    Tr. 

In. 

18  37 

I.    Sh.    In. 

13  41 

I.»Oc. 

Re. 

5  51 

II.    Oc. 

Re. 

19  35 

I.    Tp.    In. 

•     3  17 

II.    Sh. 

In. 

6    6 

I.    Sh. 

Eg. 

19  59 

III.    Oc.    Re. 

5  45 

II.    Tr. 

lu. 

7  13 

I.    Tr. 

Ei. 

20  56 

I.    Sh.    Eg. 

6  12 

II.    Sh. 

Eg. 

8  44 

IV.    Tr. 

Eg. 
Dw. 

2123 

II.    Oo.    Re. 

7  25 

I.    Sh. 

In. 

!•     1    0  30.7 

I.    Ec. 

21  53 

I.    Tr.    Eg. 

7  43  35.4 

IV.    Ec. 

DiB. 

4  24 

I.    Oc. 

Re. 

96   15  52    5.6 

I.^Ec.    D». 

8  36 

II.    Tr. 

Eg. 

19  13 

II.    Sh. 

In. 

19    6 

I.    Oc.    Re. 

8  40 

I.    Tr. 

In. 

21  25 

II.    Tr. 

In. 

97   11    9 

II.  •Sh.    In. 

9  44 

I.    Sh. 

Eg. 

22    7 

II.    Sh. 

Eg. 

13    1 

II.  •Tr.     In. 

10  58 

I.^Tr. 

Eg. 

22  15 

I.    Sh. 

In. 

13    6 

I.^Sh.     In. 

11  56  10.4 

IV.  •Ec. 

Re. 

23  22 

I.    Tr. 

In. 

14    1 

I.^Tr.    In. 

19  :i5 

IV.    Oc. 

Die. 

1»     0  16 

11.    Tr. 

Eg. 

14    3 

II. -Sh.    Eg. 

23  13 

IV.    Oc. 

Re. 

0  34 

I.    Sh. 

Eg. 

15  25 

I.^Sh.    Eg. 

y     4  37  41.7 

I.    Ec, 

Dis. 

1  40 

I.    Tr. 

Eg. 

DlB. 

1ft  52 

II.  •Tr.    Eg. 

8    8 

I.    Oc. 

Re. 

19  29    8.8 

I.    Ec. 

16  19 

I.    Tr.    Eg. 

14  43 

m.*8h. 

In. 

22  51 

I.    Oc. 

Re. 

98   10  20  46.6 

I.^Ec.    DlB. 

18  16 

III.    Sh. 

£g- 

18     8  44  26.2 

III.    Ec. 

Die. 

13  32 

I.*Oc.    Be. 

19  46 

lU.    Tr. 

In. 

12    6  11.6 

III.^Ec. 

Re. 

9»     2  45 

III.    Sh.    In. 

22  13  35.1 

II.    £c. 

Dis. 

13    9 

III.'Oc. 

Die. 

5  57  11.0 

II.    Ec.    DiB. 

23    6 

III.    Tr. 

Eg. 

14    5  22.2 

II.  "Ec. 

DiB. 

6  16 

•III.    Sh.    Eg. 

8     1  53 

I.    Sh. 

In. 

16  27 

III.    Oc. 

Re. 

6  30 

III.    Tr.    In. 

3    7 

I.    Tr. 

In. 

16  43 

I.    Sh. 

In. 

7  34 

I.    Sh.    In. 

328 

II.    Oc. 

Re. 

17  49 

I.    Tr. 

In. 

828 

I.    Tr.    In. 

4  12 

1.    Sh. 

Eg. 

19    2 

II.    Oc. 

Re. 

9  47 

III.    Tr.    Eg. 

525 

1.    Tr. 

4' 

DlB. 

19    2 

I.    Sh. 

Eg. 

953 

L^Sh.    Eg. 

23    6  13.0 

I.    Ec. 

20    7 

I.    Tr. 

Eg. 

10  32 

II. •Oc.    Be. 

•     2  35 

I.    Oc. 

Re. 

19    13  57  40.1 

I.  *  Ec. 

DTb. 

10  46 

I.^Tr.    Eg. 

16  35 

11.    Sh. 

In. 

17  18 

I.    Oc. 

Re. 

30     4  49  21.6 

I.    Ec.    Dw. 

18  59 

II.    Tr. 

In. 

»0     8  32 

11.    Sh. 

In. 

7  59 

I.    Oc    fie. 

19  30 

II.    Sh. 

Eg. 

10  38 

II.*Tr. 

In. 

31     0  28 

II.    Sh.    In. 

20  22 

I.    Sh. 

In. 

11  12 

I.  •  Sh. 

In. 

2    3 

I.    Sh.    In. 

21  34 

I.    Tr. 

In. 

11  26 

II. 'Sh. 

Eg. 

2  12 

II.    Tr.     In. 

21  50 

II.    Tr. 

Eg. 

12  16 

I.»Tr. 

In. 

255 

I.    Tr.    In. 

1           22  41 

1.    Sh. 

Eg. 

13  29 

II.  •  Tr. 

Eg. 

322 
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18  41  27.4 

II.    Ec. 

Be. 

0  31 

I.    Sb. 

In. 

20  28    2.4 

L    Eo. 

Be. 

21  30 

IV.    Oc. 

Die. 

245 

L    Tr. 

Eg. 

18   16    2 

L»Tr. 

In. 

22  34 

III.     Oc. 

Die. 

849 

n.    Tr. 

2: 

16  23 

L»Sb. 

In. 

98     1  18 

IV.    Oc. 

Be. 

260 

L    Sb. 

Eg. 

17  20 

I.    Tr. 

Eg. 

2  69  11.0 

IV.    Ec. 

Die. 

2  57 

IL    Sb. 

s! 

17  42 

I.    Sb. 

Eg. 

4  12  16.0 

III.    Ec. 

Be. 

5  40 

n.    Tr. 

Eg. 

18  13 

n.    Tr. 

In. 

6  40  36.2 

IV. -Ec. 

Be. 

5  60 

n.    Sb. 

e|. 

Dfe. 

18  54 

n,  Sb. 

In. 

830 

L^Oc 

Die. 

21  42 

*L    Oo, 

21    4 

n.    Tr. 

Eg. 

11  20  58.5 

L^Ec 

Be. 

•    0   4   a4 

I.    Ec. 

Be. 

21  47 

n.  Sb. 

Eg. 
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»•     539 

I.    IV. 

In. 

18  53 

I.    Tr. 

In. 

1*   12  18 

L»Oc. 

6  16 

I.    Sh. 

In. 

18  69 

L    Sb. 

In. 

14  66  54.6 

L*Eo. 

Be. 

7  67 

L*Tr. 

Eg. 

21    9 

II.    Oo. 

DlB. 

16    2 

IV.    Tr. 

In. 

834 

L»Sh. 

Eg. 

21  11 

I.    Tr. 

Eg. 

19  21 

IV.    Sh. 

In. 

9  40 

IL^Tr. 

In. 

21  18 

I.    Sb. 

e|. 

19  44 

IV.    Tr. 

Eg. 

10  52 
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In. 

1    |0     0  12  49.7 

U.    Eo. 

Be. 

23  2Si 

IV.    Sh. 

Eg. 

12  32 

IL»Tr. 

Eg. 

'i  23 

JII.    Tr. 

In. 

80     928 

L^Tr. 

In. 

13  44 

IL  •  Sh. 

E^. 

2  51 

III.    Sb. 

In. 

9  51 

L^Sh. 

In. 

30     2  56 

I,    Oc 

Dm. 

642 

IlL    Tr. 

Eg. 

11  46 

L*Tr. 

Eg. 

5  49  61.7 

I.    Ec. 

Be. 

6  17 

IIL    Sh. 

_Eg^ 



—     - 

- 

-    -    - 



Nqtb.— In.  denotes  ingress;  Bg.,  egress i  Dis.,  disappowanoe ;  Ke.,  reappeariwioe;  Bo.,  eoUpse. 

Oo,  dei>otj>s  oooult#l!lQi»;  Tr-.  tpeffstt  pf  the  •♦WUt©;  Sh.,  trwsit  of  the  shedowi  •  YleWo  el  WeeWiHttoii. 
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WASHINGTON  MEAN  TIME, 

SEPTEMBER. 

Phmuof 

iht  Edipaes  of  the  SatellUes  for  an  IrweHing  Telescope. 
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*^- 

D.y. 

WMt. 

^ 

1 
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6 

4- 

1-  •3  0"3 

7 

•4 

0          M      «•  '3 

8 

•4 

'V          0                                8- 

9 
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10 

•4     V     O           -a 

11 

3-                               0    'r 

•«• 

12 
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•!• 

13 
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•8» 

14 
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15 
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16 
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17 
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18 

3-                             O        1'3*            4* 

19 

•3         2-                 lO^' 

30 

Ol- 

4-     -3      -2  0 

21 

4-                                      O      1          -3 -2                                                           II 

22 

4- 

1-      20                                  -8 

23 

4- 

•2                  0            •«          8- 

24 

03- 

•4 
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25 

•4 
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26 
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27 

•3  '4  •«     Ol- 

28 

Ol      \       -3 

29 

09- 

I-      0                                \ 

30 

••                O         •!              «•                   -4                            II 
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WASHDrOTON  MEAN  TIME. 

OCTOBER. 

I 

d      h    m    8 

d      b    m     8 

d      h    m     8 

10    6 

I.    Tr. 

In. 

11    17  54 

I.    Sh. 

^i 

SW      8  47 

I.»Sh. 

E^.     • 
Dm. 

044 

I.    Sh. 

In. 

19  21 

II.    Oc. 

10  53 

II. 'Oc, 

223 

I.    Tr. 

Eg. 

23  53  20.4 

II.    Eo. 

Re. 

15  47  47.3 

II.    Ec. 

Re. 

3    2 

I.    Sh. 

Du. 

la     5  22 

III.    Oc. 

D». 

21  59 

IV.    Tp. 

In. 

354 

11.    Oc. 

8  47 

III.^Oc. 

Re. 

22  41 

III.    Tp. 

In.      ; 

7  50  20.7 

II.  •Ec. 

Re. 

9    2  45.7 

III.'Ec. 

Dis 

93     2    0 

IV.    IV. 

Eg.     ! 

12  17 

m.»Tr. 

In. 

12    2 

I.»Oc. 

Die. 

2    7 

m.    Tp. 

§£., 

14  57 

III.    Sh. 

In. 

12  14  34.3 

III.^Ec. 

Re. 

2  45 

I.    Oc. 

15  40 

III.    Tr. 

Eg. 

15  11  51.3 

I.    Ec. 

Re. 

3    2^ 

m.   Sh. 

In.      ' 

18  21 

III.    Sh. 

dSi. 

13     9  11 

I.»Tp. 

In. 

6    5  11.6 

I.*Ec. 

Re.     1 

2123 

I.    Oc. 

10    5 

I.'Sh. 

In. 

623 

Ill.'Sh. 

Eg. 

d     0  18  40.3 

I.    Ec. 
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11  29 

I.»Tr. 

Eg. 

8    0 

IV.  •Sh. 
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18  31 

I.    Tr. 
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12  23 

I.»Sh. 

Eg. 
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I.    Sh. 
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14  20 
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2  12 
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Eg. 
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n.  Sh. 
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14     6  29 

I.^Oc. 

5  56 

II.    Tp. 

S: 
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II.    Tr. 

Eg. 

9  40  46.4 

L»Ec. 

Re. 

8    6 

n.^Sh. 

In. 

3    3 

II.    Sh. 

ss. 

12  22 

IV. 'Oo. 

Die. 

8  49 

II.  •  Tp. 

Eg. 

15  49 

I.    Oo. 

16  20 

IV.    Oo. 

Re. 

10  57 

II.  •Sh. 

E£. 

18  47  35.0 

I.    Ec. 

Re. 

21  17  35.1 

IV.    Eo. 

Dis. 

21  12 

I.    Oc 

4   12  58 

I.^Tr. 

In. 

1«     0  51    5.5 

IV.    Eo. 

Re. 

dff     0  34    9.1 

I.    Eo. 

Re. 

13  41 

I.»Sh. 

In. 

3*38 

I.    IV. 

In. 

18  20 

I.    Tr. 

In. 

15  16 

I.    Tr. 

Eg. 

434 

I.    Sh. 

lo. 

19  27 

I.    Sh. 

In. 

15  59 

I.    Sh. 

gs. 

556 

I.    Tr. 

Eg. 

20  39 

I.    Tp. 

Eg. 

17    2 

11.    Oo. 

6  52 

I.»Sh. 

i& 

21  45 

I.    Sh. 

it 

21  17  17.1 

II.    Ec. 

Re. 

8  31 

II.  •Oo. 

96     0    5 

U.    Oc. 

ff     1  56 

III.    Oc. 

Die. 

13  11  25.4 

n.»Eo, 

Re. 

5    6    6.0 

II.    Ec. 

Re. 

8  13    9.6 

III.»Ec. 

Re. 

19    9 

III.    Tp. 

In. 

12  29 

III.    Oc. 

Dis. 

10  16 

I.»Oc. 

DiB. 

22  34 

m.    Tp. 

Eg. 

15  40 

I.    Oc. 

Dis. 

13  16  22.7 

I.*Ec. 

Re. 

23    0 

in.    Sh. 

In. 

15  55 

III.    Oc. 

Re. 

•     637 

IV. -Tr. 

In. 

1«     0  56 

I.    Oc. 

Din. 

17    8  11.0 

ni.    Ec. 

Dis. 

7  25 

I.»Tr. 

In. 

222 

m.  Sh. 

Eg. 

19    2  59.9 

I.    Ec. 

Re. 

8  10 

I.  •  Sh. 

In. 

4    9  37.0 

I.    Eo. 

I^. 

20  18    3.4 

m.    Ec. 

Re. 

943 

I.^Tr. 

Eg. 

22    5 

I.    Tp. 

In. 

97    12  48 

I.^Tp. 

In. 

10  28 

I.  *  Sh. 

Eg. 

23    3 

I.    Sh. 

In. 

13  56 

I.*Sh. 

In. 

10  30 

IV. -Tr. 

Eg. 

tr    0  23 

I.    Tp. 

Eg. 

15    6 

I.    Tp. 

Eg. 

12    0 

II.  •Tr. 

In. 

1  21 

I.    Sh. 

Ei. 

16  14 

I.    Sh. 

Eg. 

13  30 

II.  ^Sh. 

In. 

3  31 

n.    Tp. 

In. 

19    9 

XL    Tp. 

In. 

13  40 

IV. -Sh. 

In. 

528 

II.    Sh. 

In. 

21  25 

II.    Sh. 

In. 

14  52 

II.    Tr. 

Eg. 

624 

II.  •Tp. 

Eg. 

22    2 

II.    Tp. 

Eg. 

16  22 

II.    Sh. 

Eg. 

820 

II.  •Sh. 

IS. 

98     0  16 

II.    Sh. 

D». 

17  34 

IV.    Sh. 

e|. 

Die. 

19  23 

I.    Oc. 

10    7 

I.»Oc. 

7     4  42 

I.    Oc. 

22  38  34.0 

I.    Ec. 

Re. 

13  31  56.4 

L^Ec. 

Re. 

7  45  17.0 

I.*Ec. 

Re. 

18   16  32 

I.    Tp. 

In. 

»•     7  16 

L^Tp. 

In. 

8     1  51 

I.    Tr. 

In. 

17  32 

I.    Sh. 

In. 

8  25 

L^Sh. 

In. 

239 

I.    Sh. 

In. 

18  50 

I.    Tp. 

Eg. 

9  35 

I.^Tp, 

Eg. 

4    9 

I.    Tr. 

Eg. 

E^. 

dSi. 

19  50 

I.    Sh. 

Ds. 

10  43 

I.^Sh. 

Eg. 

4  57 

I.    Sh. 

21  41 

II.    Oc. 

13  17 

11.  •Oc. 

Dis. 

6  11 

II.  •Oc. 

19     2  29  36.6 

II.    Ec. 

Re. 

18  24  21.4 

II.    Ec 

Re. 

10  35  16.1 

II.  •Ec. 

Re. 

8  53 

m.^oc. 

Dis. 

39     2  19 

III.    Tp. 

In. 

15  41 

III.    Tr. 

In. 

12  18 

ni.  Oo. 

Re. 

4  35 

I.    Oc. 

Dis. 

18  58 

III.    Sh. 

In. 

13    5    8.6 

ni.  Eo. 

Din. 

546 

UI.    Tp. 

Eg. 

19    5 

m.    Tr. 

Eg. 

13  50 

I.    Oo. 

Dis. 

7    5 

Ill.^Sh. 

In. 

22  22 

III.    Sh. 

& 

16  15  59.8 

m.  Ec. 

Re. 

8    0  48.6 

I.»Ec 

Re. 

23    9 

I.    Oo. 

17    7  23.9 

I.    Ec. 

Re. 

10  25 

IIl.*8h. 

Eg. 

•     2  14    6.6 

I.    Ec. 

Re. 

M  10  59 

I.^Tp. 

In. 

31     143 

I.    Tr. 

In. 

20  18 

L    Tp. 

In. 

12    1 

I.^Sh. 

In. 

2  54 

I.    Sh. 

In. 

21    8 

I.    Sh. 

In. 

13  18 

I.»Tp. 

Eg. 

4    2 

I.    Tr. 

E9. 

22  96 

I.    Tr. 

Eg. 

14  19 

I.    Sh. 

Eg. 

4  13 

IV.    Oc. 

Dui. 

23  26 

I.    Sh. 

Eg. 

16  43 

n.    Tp. 

In. 

5  12 

I.    Sh. 

Eg. 

lO     1  10 

II.    Tr. 

In. 

18  47 

II.    Sh. 

In. 

8  17 

IV. -Oc. 

Re. 

2  49 

II.    Sh. 

In. 

19  36 

II.    Tp. 

Eg. 

823 

II.  •Tr. 

In. 

4    2 

II.    Tr. 

Eg. 

21  38 

II.    Sh. 

Ep. 

10  44 

II. -Sh. 

In. 

5  41 

II.    Sh. 

Dw. 

ai     8  18 

I.*Oc. 

Dis. 

11  16 

II.  •Tr. 

Eg. 

17  36 

1.    Oc. 

11  36  20.0 

L^Ec. 

Re. 

13  35 

II.  •Sh. 

Eg. 

20  43    2.5 

I.    Ec. 

Re. 

!i9     5  26 

I.    Tr. 

In. 

15  36  38.5 

IV.    Ec. 

Dis. 

11   14  45 

I.    Tr. 

In. 

6  29 

I.*8h. 

In. 

19    1  42.5 

IV.    Ec. 

Re. 

15  36 

I.    Sb. 

In. 

7  45 

I.*  IV. 

Eg. 

23    1 

I.    Oo. 

Dis. 

17    3 

r.  Ti-. 

Ej?. 

... 







Non.— In.  denotes  ingreBS;  Eg.,  egress;  IMs.,  disappesrsnoe ;  Ke.,  reappearaooe;  £0.,  eolipae. 

Oo.  denotes  occnltatlon;  Tr.,  tnaslt  of  the  sateUite;  Sh.,  tmnsit  of  ihe  shadow ;  *  Visible  at  Washington. 
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WASHIKGTON  MBATff  TIME. 

OCTOBER. 

Phages  of  the  EdipM  of  the  SatellUes  for  an  hwerting  Telescope. 

I. 

i 

'^- 

\ 

^• 

v_y-  • 

n. 

1 

^  . 

\ 

^  • 

v_/    •  • 

Configwratiafu  at  9^  30» /or  an  hweiiiaig  Telescope. 

DV. 

West. 

iMt. 

1 

1-            03-3                                                      -4 

9 

3-                        O           1-  8-                                           4- 

3 
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4 

•3    -8           O    1-                                4- 

6 

O       -3       ,."» 

••• 

6 

V  O  9-                           -3 

7 

4-  9-                    O       1                       3- 

8 

4-                                 1-          0-8  3- 

9 

4-                                     3-                   O              1   3- 

10 

•4                         3-                      \          O 

11 

•4                                -3       -3              O         1- 

18 

•4                                      M    0*3             -3 

13 

•4                        Ol-    2-                    -3 

14 

3-                 -40    1                            3- 

15 

I-      O           3-    -4 

•8» 

16 

3-              O           -1      3-                  -4 

17 

3-                   1-    3-      O                                                      -4 

18 

•3        -3                O          1-                                                   -4 

19 

•1     O           -a                                4- 

•3« 

1    ao 

O  1-     3-              -3                     4-                               II 

31 

8-                         O                                         4? 

•'• 

99 

1  -30         4-    3-                                                                II 

33 

•;      o       1       -9 

34 

j:             1-    3-  o 

35 

4-                   •3-8                 O           1- 

36 

4-                                                -1     -3  O          -3 

37 

•4                                                            O     1-    3-        -8 

38 

•4                                 3-                 lO                                 3- 

39     Ol' 

•4                              -3    O                   3- 

30 

•4          3-     O       1             -8 

31     OS- 

3-                  1.          0-4 
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WASHINGTON  MEAN  TIME. 

NOVEMBER.                                                                          | 

d      h    m     • 

d      h    m     8 

d      h    in     s 

1     2  29  46.6 

I.    Ec. 

Re. 

11      0    7 

II.    Tr. 

III. 

90   22  30 

HI.    Sh. 

Eg. 

20  10 

I.    Tr. 

In. 

2  41 

II.    Sh. 

In. 

Jtl     7  20 

I.^Tp. 
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I.    Sb. 

In. 

3    0 
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Eg- 

8  41 

I.^Sli. 
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22  29 
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Eg. 
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Die. 
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I.»Tp. 

Eg. 

23  40 
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13  50 
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I.»Sh. 
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a    2  31 
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I.    Ec. 

Re. 

15  56 

II.    Tp. 

In. 

7  42  47.6 
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Re. 

M   10  58 

I.»Tp. 

In. 

18  38 

II.    Sh. 

In. 

16    9 

m.   Oo. 

Dis. 

12  16 

I.^SL. 

In. 

18  49 

II.    Tr. 

Eg. 

17  30 

I.    Oo. 

Di8. 

13  17 

I.    Tr. 

Eg. 

21  29 

11.    Sh. 

& 

19  36 

III.    Oo. 

Re. 

14  34 

I.    Sh. 

Eg. 

a»     4  40 

I.    Oc. 
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18  14 
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8  16  44.7 

I.*Eo. 

Re. 
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U.    Ec. 

Re. 

99     1  49 
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Re. 

13     8  18 

L^Oc. 
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3  10 

I.    Sh. 
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14  38 

L    Tr. 

In. 
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4    8 
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Eg. 

15  61 

I.    8h. 

In. 

11  62    6.8 

L^Ec. 
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L»Sh. 

Eg. 

16  67 

I.   Tr. 

Eg. 

13  19 
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Eg. 

10    4 

n.^Oc. 

Die. 

18    9 

L    Sh. 

^. 

15  11 
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In! 

15  34    1.9 
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21  37 

n.    Tr. 

l£ 

18  29 
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Eg. 
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In. 
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Eg. 
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In. 

3  41 
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I.»Tr. 
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20  17 

I.    Tt. 
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L»Sh. 
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Eg. 

21  39 
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In. 
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Eg. 

18  61 

II.    Sh. 
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23  57 
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»«     5  13 
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21    1    7.4 
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23  55 

1.    Tr. 
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7  47 

IV.  •Tr. 
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•     6    3 

Tn.»Tr. 
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1«     1  14 
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In. 

7  57 

II. -Sh. 

In. 

626 

I.»Oo. 

Die. 

2  14 

I.    Tr. 

Eg. 

8    6 

II.  •Tr. 

Eg. 

930 

m.»Tr. 

Eg. 

332 

I.    Sh. 

is. 

10  47 

II.  •Sh. 

Eg. 

9  66  27.2 

L»Eo. 

J&. 

7  30 

II. 'Oc. 

11  58 

IV.  •Tr. 

Eg. 
D». 

11    7 

IIL^Sh. 

In. 

12  56  46.0 

II.    Ec. 

Re. 

17  38 

I.    Oc. 

14  27 

m.    Sh. 

Eg. 

21    6 

IV.    Oc. 

Die. 

20  41 

IV.    Sh. 

In. 

»     334 

I.    Tr. 

In. 

21  15 

I.    Oc. 

Die. 

21  14  32.7 

I.    Ec. 

Re. 

449 

I.    Sh. 

In. 

23  45 

m.    Oc. 

Die. 

»6     0  10 

IV.    Sh. 

Eg. 

663 

I.»Tp. 

Eg. 

IT     0  49  56.8 

I.    Ec. 

Re. 

14  46 

I.    Tp. 

In. 

7    7 

I.»Sh. 

Eg. 

1  15 

IV.    Oc. 

Re. 

16    7 

I.    Sh. 

In. 

10  62 

n.»Tp. 

In. 

3  13 

m.  Oc. 

Re. 

17    5 

I.    Tp. 

Eg. 

13  22 

XL    Sh. 

In. 

5  15  25.9 

m.  Ec. 

Die. 

18  25 

I.    Sh. 

Eg. 

13  45 

II.    Tp. 

Eg. 

8  22  14.9 

m.»Eo. 

Re. 

23  21 

II.    Oo. 

DFe. 

16  13 

II.    Sh. 

Eg. 

9  56  48.4 

IV. 'Ec. 

Die. 

97     4  52  32.6 

II.    Eo. 

Re. 

0     064 

I.    Oo. 

ms. 

13  12  47.2 

IV.    Ec. 

Re. 

12    7 

L^Oc. 

Die. 

4  25  26.5 

I.    Eo. 

Re. 

18  23 

I.    Tr. 

In. 

15  43  25.6 

I.    Ec. 

Re. 

14  21 

IV.    Tp. 

In. 

19  43 

I.    Sb. 

In. 

17  42 

lU.    Tr. 

In. 

18  29 

IV.    Tr. 

Eg. 

20  42 

I.    Tr. 

Eg. 

21  11 

III.    Tp. 

Eg. 

22    2 

I.    Tp. 

In. 

22    1 

I.    Sh. 

Eg. 

23  16 

III.    Sh. 

In. 

23  18 

I.    Sh. 

In. 

18     2  39 

II.    Tp. 

In. 

il8     2  32 

III.    Sh. 

Eg. 

•     021 

I.    Tr. 

Eg. 

5  19 

n.»Sh. 

In. 

9  15 

I.»Tp. 

In. 

1  36 

I.    Sh. 

Eg. 

532 

n.'Tp. 

Eg. 

10  36 

I.»Sh. 

In. 

220 

rV.   Sh. 

iS 

8  10 

n.»8h. 

a 

11  34 

L^Tp. 

Eg. 

469 

n.  Oo. 

Die. 

15  43 

I.    Oc. 

12  54 

I.    Sh. 

Eg. 

568 

IV.  •Sh. 

Eg. 

19  18  53.4 

I.    Ec. 

Re. 

18  31 

II.    Tp. 

In. 

10  19  41.0 

II.  •Eo. 

R^. 

19   12  52 

I.    Tr. 

In. 

21  16 

II.    Sh. 

In. 

19  22 

I.    Oo. 

Die. 

14  12 

I.    Sh. 

In. 

21  24 

II.    Tr. 

Eg. 

19  64 

m.  Oo. 

Die. 

15  11 

I.    Tr. 

Eg. 

»•     0    6 

II.    Sh. 

Eg. 

22  64  17.2 

I.    Eo. 

Re. 

16  30 

I.    Sh. 

Eg. 
DV». 

6  35 

I.^Oc. 

DFe. 

23  22 

m.  Oo. 

Re. 

20  46. 

n.  Oc. 

10  12  ^.3 

I.^Ec. 

Re. 

to     1  13  11,5 

m.  Eo. 

Die. 

M     2  15  13.2 

II.    Ec. 

Re. 

39     3  44 

I.    Tp. 

In. 

4  21    2.7 

m.  Eo. 

Re. 

10  12 

!.•  Oc. 

Die. 

5    5 

I.    Sh. 

In. 

16  30 

I.    Tr. 

Id. 

13  45 

III.    Tr. 

In. 

6    3 

L^Tr. 

Eg. 

17  47 

I.    Sh. 

In. 

13  47  46.3 

I.    Ec. 

Re. 

7  23 

I.^Sh. 

Eg. 

18  49 

I.    Tp. 

Eg. 

17  13 

III.    Tr. 

Eg. 

12  40 

II.    Oc. 

D». 

20    6 

I.    Sh. 

e|. 

19  13 

III.    Sb. 

III! 

18  11  27.8 

II.    Ec. 

Re. 

Hon.-  In.  denoteeingresa;  Eg.,  egreu;  Die.,  dieappearanoe;  Re.,  reappearance;  £c.,  eclipse. 

Oo.,  denotea  ooonltetion ;  Tr.,  transit  of  the  satelUte ;  Sh.,  transit  of  the  shadow  {  *  Visible  at  Washington. 
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WASHINGTON  MEAN  TIME. 

NOVEMBEB. 

Phases 

0/  <A«  Edipses  of  the  SaUUUes  for  an  Inverting  Telescope. 

I. 

^ 

T 

• 

TTT              h- H         d              r 

o" 

ky  ■   • 

II. 

P) 

r 

• 

IV         Ol 

d        r 

•        • 

kiy 

(__, 

Day. 

West.                                                                                BMt. 

1 

•3-9                  O             -1           -4 

2 

,-          O       -2                                   -4 

3 

O        1-      '..                                       -4 

4 

9-          1    O                                3- 

'* 

5 

oi- 

•9        O                        3-                              4- 

6 

03- 

O                    •«                     4- 

•!• 

7 

3-                   1-     02'                     4- 

8 

•3           -9                   04*      •! 

9 

0-9 

10 

4-                                      O           ,?      9- 

11 
18 

4- 

I         O                                 -3 



4- 

•9             O      1-                    3- 

13 

•4 

•103-            -9 

14 

'4 

3*                   lO      9- 

15 

:}       9-              O     1 

16 

•3     ^l-         O 

•9% 

17 

O     5  -1   9.                                          II 

18 

•1  9-      O                              i 

19 

•9                O       1-                    3-               -4 

90 

•1   O       3-    -9                                            -4                     II 

91 

Oi- 

3-                   O          '^-                                              4 

II 

99 

3-             9-                   O    i                                                 4- 

93 

•3             1-  -9  O                                        4- 

94 

0-3     1    :. 

95 

04- 

1-         9-0                            -3 

II 

96 

4- -9                  O           1"                   3-                                                 II 

97 

4-                              1     O         V 

;    ^ 

4- 

8-              O  1-         9- 

99 

4- 

3-               9-                O 

-1« 

30 

•4 

•3                 •91-  O 
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WASHINGTON  MEAN  TIME. 

DECEMBER.                                                                              | 

d      ta    m     « 

d      h    m     8 

d      h    m     s 

1      1    4 

I.    Oc. 

DlB. 

11    15  59 

I.    Oc. 

Dis. 

ai    10  53 

I.»Sh. 

In. 

4  41  15.0 

I.    Ec. 

Re. 

19  34  37.9 

I.    Ec. 

Re. 

11  54 

L    Tp. 

Eg. 

7  41 

ni.»Oc 

Dtt. 

la     1  51 

m.    Tp. 

In. 

13  10 

I.    Sh. 

§fc 

11    9 

III.»Oc. 

Re. 

2  12 

IV.    Tp. 

In. 

20  41 

n.    Oc 

13  20  29.1 

m.  Ec. 

Di0. 

5  19 

IIL'Tr. 

Eg. 

M     2    4  37.4 

n.  Ec. 

Re 

16  25  10.9 

ni.  Ec. 

Re 

622 

IV. 'Tr. 

Eg. 

656 

I.»Oe. 

Di«. 

22  13 

I.    Tr. 

In. 

720 

IIL^Sh. 

In! 

10  27  56.5 

L»Ec. 

Re. 

23  34 

I.    8h. 

In. 

10  34 

m.^sh. 

Eg. 

20    7 

m.  Oc 

Dis. 

9     0  32 

I.    Tp. 

Eg. 

13    7 

I.    Tp. 

S: 

23  34 

ni.  Oc 

Re 

152 

I.    Sh. 

Eg. 

14  28 

I.    Sh. 

In. 

93     1  28  54  6 

m.  Ec 

Die. 

750 

II. -Tr. 

In. 

15    3 

IV.    Sh. 

In. 

4    5 

I.    Tp. 

In. 

10  35 

II.  •Sh. 

In. 

15  26 

I.    Tp. 

Eg. 

4  30  17.6 

UI.    Ec. 

Re. 

10  43 

n.»iv. 

Eg. 

16  45 

I.    Sh. 

Eg. 

522 

L^Sh. 

In. 

13  25 

U.    Sh. 

& 

18  22 

IV.    Sh. 

^. 

624 

I.»Tp. 

Eg. 

19  33 

I.    Oc. 

23  48 

n.    Tp. 

S: 

7  39 

L^Sh. 

Eg. 

23  10  10.5 

I.    Ec 

Re. 

13     2  31 

n.  Sh. 

In. 

15  51 

n.    Tr. 

S 

S   15    2 

IV.    Oc 

Dis. 

2  41 

n.    Tp. 

Eg. 

18  27 

n.    Sh. 

Li. 

16  42 

I.    Tp. 

In. 

520 

n.»8h. 

& 

18  44 

n.    Tp. 

Eg. 

18    3 

I.    Sh. 

In. 

10  88 

I.»Oc 

21  16 

n.  Sh. 

g& 

19    1 

I.    Tp. 

Eg. 

14    3  34.6 

I.    Ec. 

Re. 

»4     125 

L    Oc. 

19  13 

IV.    Oc 

rS. 

14     7  37 

I.*Tp. 

In. 

4  66  49.5 

I.    Ec 

Re. 

20  21 

I.    Sh. 

M- 

8  57 

I.*Sh. 

In. 

22  34 

I.    Tp. 

In. 

4     1  58 

n.  Oc. 

956 

I.^Tp. 

Eg. 

23  51 

I.    Sh. 

In. 

4  17  28.0 

IV.    Ec 

DlB. 

11  14 

I.»Sh. 

& 

M     0  53 

I.    Tp. 

Eg. 

7  23  37.2 

IV.  "Ec 

Re. 

17  59 

II.    Oc. 

2    8 

I.    Sh, 

^ 

7  30    1.1 

II.  "Ec 

Re. 

23  26  46.4 

n.  Ec. 

Re. 

10    3 

n.»Oc 

14    2 

I.    Oc 

Dis. 

Iff     4  58 

I.    Oc 

Dis. 

15  23  16.0 

n.  Ec. 

Re. 

17  39    2.7 

I.    Ec 

Re. 

8  32  25.5 

I.»Ec 

Re. 

19  55 

I.    Oc 

IMs. 

21  44 

in.    Tr. 

In. 

15  54 

III.    Oc 

Dis. 

23  25  39.6 

I.    Ec 

Re. 

S     1  12 

m.    Tp. 

Eg. 

19  22 

ni.  Oc 

Re. 

»•   10  17 

ITT.'Tp. 

In. 

3  18 

Ul.    Sh. 

In. 

21  26  21.0 

ni.  Ec. 

Dis. 

13  44 

m.    Tp. 

Eg. 

6  33 

m.»Sh. 

Eg. 

1*      0  28  51.6 

III.    Ec 

Re. 

15  27 

m.  Sh. 

Ih. 

11  11 

I.»Tp. 

In. 

2    6 

I.    Tp. 

In. 

17    4 

I.    Tp. 

In. 

12  32 

I.    Sh. 

In. 

326 

I.    Sh. 

In. 

18  20 

I.    Sh. 

In. 

13  30 

I.    Tp. 

Eg. 

4  25 

I.    Tr. 

Eg. 

18  38 

in.  Sh. 

Eg. 

14  50 

I.    Sh. 

^. 

543 

L^Sh. 

Eg. 

19  23 

I.    Tp. 

Eg. 

21    9 

II.    Tr. 

iSi 

13    9 

II.    Tp. 

In. 

20  37 

I.    Sh. 

Eg. 

23  54 

U.    Sh. 

In. 

15  50 

II.    Sh. 

In. 

97     5  13 

n.^Tp. 

In. 

•     0    2 

II.    Tp. 

Eg. 

16    2 

n.    Tp. 

Eg. 

7  46 

II.  •Sh. 

In. 

2  44 

II.    Sh. 

i£ 

18  39 

II.    Sh. 

Eg. 

8    6 

II. 'Tp. 

Eg. 

832 

I.*Oc 

23  27 

I.    Oc 

Dis. 

10  :« 

n.»sh. 

& 

12    8    0.1 

I.    Ec. 

Re. 

IT     3    1  19.4 

I.    Ec 

Re. 

14  25 

L    Oc 

T     5  40 

I.*Tp. 

In. 

20  36 

I.    Tp. 

In. 

17  54  34.4 

L   Ec 

Re. 

7    1 

I.»Sh. 

In. 

21  55 

I.    Sh. 

In. 

»8   11  34 

L   Tp. 

In. 

7  59 

i.*rr. 

Eg. 

22  55 

I.    Tp. 

Eg. 

12  48 

L   Sh. 

In. 

9  19 

I.»Sh. 

e|. 

Du. 

18     0  12 

I.    Sh. 

Eg. 
Dk. 

13  53 

L    Tp. 

Eg. 

15  18 

II.    Oc 

7  19 

II.  •Oc. 

15    5 

I.   8h. 

Ei. 

20  49    3.0 

II.    Ec 

Re. 

12  45  23.5 

II.    Ec 

Re. 

2127 

IV-    Tp. 

S: 

8     3    1 

I.    Oc 

Dia. 

17  57 

I.    Oc 

Dis. 

23  26 

n.    Oc 

Dis. 

6  36  51.4 

I.^Ec 

Re. 

21  30  10.6 

I.    Ec 

Re. 

»•     1  33 

IV.    Tp. 

Eg. 

11  45 

m.  Oc 

DlB. 

19     6    2 

m.»Tp. 

In. 

4  42  36.4 

n.    Ec 

rS. 

15  13 

III.    Oc 

Re. 

930 

IIL'Tp. 

iir  Sh. 

Eg. 

855 

I.»Oc 

Dis. 

17  23    8.2 

III.    Ec 

DiB. 

11  23 

In. 

925 

IV. 'Sh. 

In. 

20  26  45.0 

in.    Ec. 

Re 

14  36 

m.    8h. 

Eg. 

12  S3  23.9 

I.    Ec. 

Re. 

•     0    9 

I.    Tp. 

In. 

15    5 

I.    Tp. 

In. 

12  33 

IV.    Sh. 

Dw. 

1  30 

I.    Sh. 

In. 

16  24 

I.    Sh. 

In. 

30     024 

in.  Oc 

228 

I.    Tp. 

Eg. 

17  24 

I.    Tp. 

Eg. 

350 

in.  Oc 

Re 

3  47 

I.    Sh. 

Eg. 

18  41 

I.    Sh. 

e|. 

5  31  24.0 

m.^Ec 

Die 

10  28 

11. 'Tp. 

In. 

dO     230 

II.    Tp. 

In. 

6    4 

L^Tp. 

In. 

13  12 

II.    Sh. 

In. 

5    9 

II. -Sh. 

In. 

7  17 

I.*Sh. 

In. 

13  21 

II.    Tp. 

Eg. 

523 

II. 'Tp. 

Eg. 

823 

I.»Tp. 

Eg. 

16    2 

n.    Sh. 

Eg. 
D^. 

758 

II.*Sh. 

Eg. 

8  31  38.4 

UL^Ec 

rS. 

21  30 

I.    Oc. 

9  55 

IV.  •Oc 

Dis. 

934 

L^Sh. 

Eg. 

lO     1    5  46.2 

I.    Ec 

Re 

12  26 

I.    Oc. 

Dis. 

18  35 

n.    Tp. 

S! 

18  38 

I.    Tr. 

In. 

14    3 

IV.    Oc. 

Re. 

21    4 

n.  Sh. 

In. 

19  59 

I.    Sh. 

In. 

15  59    6.2 

I.    Ec. 

Re 

21  28 

n.    Tp. 

Eg. 

20  57 

I.    Tr. 

Eg. 

22  38  31.9 

IV.    Ec. 

Dis. 

23  53 

n.  Sh. 

ss. 

22  16 

I.    Sh. 

4- 

D&. 

ai     1  34    0.1 

IV.    Ec. 

Re. 

31     3  24 

I.    Oc 

11     4  38 

II.    Oc. 

9  35 

I.  •  Tr. 

In. 

6  52  15.9 

L^Ec 

Re. 

10    7  38.3 

II. 'Ec 

Re. 



. 

Kore—In.  denotes ingroM;  Eg.,  egress;  Dis.,  disappearance;  Ke.,  reappearanoe ;  £o.,  eclipse. 

Oe  denotes  occnltation;  Tr..  transit  of  the  satellite;  Sh..  transit  of  the  shadow;  *  Visible  at  Waahlngtoii. 
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WASHINGTON  MEAN  TIME, 


DECEMBEB. 


Phaatt  of  the  Edipte$  of  tht  SaUUittt  far  an  hvoaUng  Tdtseopt. 


t 


III. 


II. 


IV. 


Configurations  at  6''  30™  for  cm  hiverthig  Telescope, 

Day. 

We»t. 

East. 

1 

•4                                              -30         -1          -2 

2 

02- 

•4              1-             O                         -3 

•4       O  I* 


oi- 


•I O  '8       4    3- 

3- ~   O  1^         8- 

>_  -'O  ~~~ 

•2  O 


•3      O   -I 


•8 


I-         O     8- 


•3 


10 


•I 


•34- 


II 


18 


13 
14 


O 4-  3;^ 

'"j:0_    »•  _Ji_ 
.'     O 


-8# 


Oi- 


ls 


*i# 


16 


17 


I-     O        8-     -3' 


18 


I-  -80 


19 


03- 


,.      2- 


•I    ,*o 


81 


88 


•lO 


83 


Oi- 


O         •38- 


84 


O     -I 


85 


r  -8   O 


86 


87  I08' 

88  I 

30   IQl' 

311 


O^       M^       -8^ 

O 

O         I-4- 


4-1     O 


O    -3         8' 

o-i 


<0 

d> 

« 

r* 

kA 

M 

Cb 

e> 

i 

"n 

00 

s 

S 

Si 

t* 

8{ 

1 

t 

T3  o 

iH 

♦H 

« 

"^ 

Si 

e 

^ 

h4 

h4 

t 

>• 

> 

^ 

^ 

2 

^ 

(^ 

O 

o 

g 

g 

§3 

^ 

t^ 

3 

o 

^ 

Kj 

p 

^ 

?^ 

fe^ 

1 

♦H* 

1 

1 

^ 

s 

^ 

1^ 

H 

iH 

sq 

o 

§ 

^ 

fe 

^ 
^ 

1 

Eh 

3 

;^ 

fe; 

(^ 

^ 

3 

g 

^ 

O 

^ 
e 

^ 

s 

N 

i 

OQ 
^ 

§ 

o 

u 

1 

§ 

!^ 

Sx' 

A< 

!^ 

^     H 


3  &;  ^  ^  ^  I 
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WASHINGTON  MEAN  TIMES  OP  GREATEST  ELONGATION,  ETC. 

In  the  diagram  on  the  precediDg  page,  the  points  of  the  orbits  mailed  <*o 

**  are   those  of 

the  eastern  elongation,  ns  seen 

in  an  inverting  telescope.    The  apparent  positions  of  a  satellite 

at  any  time  may  be  marked  on 

the  diagram  by  counting  around  the  orbit  the  interval  in  days 

and  houra  which  has  elapsed 

since  the  last  east  elongation.    The  times  of  these  elongations    • 

may  be  found  from  the  following  tables.     Mimas  can  be  seen  only  within  a  few  hours  of  each     1 1 

elongation :  the  time  of  eveiy  elongntion  visible  at  Washington  is  therefore  giv 

n.    The  times 

of  other  elongations  of  any  satellite  in  the  same  direction  may  be  found  by  i 

idding  or  sub- 

tracting  any  multiple  of  the  period.    For  the  three  outer  satellites  the  times  of 

elongation  and 

conjunction  are  given.    The  following  abbreviations  are  used: — 

E^    East  Elongation, 

L,    Inferior  Conjunction, 

W.,    West  Klongation, 

8.,    Superior  Conjunction. 

MIMAS. 

ChtaUal  EhngiOions  VtsiUe  ai  mukinglon. 

d     h 

d    h 

d     h 

d     h 

d     h 

d    h 

Jan.    1  15.3  W. 

Jan.  29  10.5  E. 

Mar.  1  12.9  E. 

Mar.  27  10.9  W. 

Apr.  28  11.9  W. 

Nov.  24  16.6  W. 

2  13.9  W. 

30    9.1  E. 

2  11.5  E. 

28    9.5  W. 

29  10.6  W. 

25  15.1  W. 

3  12.5  W. 

Feb.  3  14.9  W. 

3  10.1  E. 

29    8.1  W. 

30    9.2  W. 

Dec.   1  18.1  E. 

4  11.1  W. 

4  13.5  W. 

4    8.8  E. 

Apr.   1  15.3  E. 

May  6  12.2  E. 

2  16.8  E. 

8  16.9  E. 

r>  12.1  W. 

8  14.5  W. 

2  13.9  E. 

7  10.8  E. 

3  15.4  E. 

9  15.5  E. 

6  10.8  W. 

9  13.2  W. 

3  12.5  E. 

8    9.4  E. 

4  14.0  E. 

10  14.1  E. 

11  15.2  E. 

10  11.8  W. 

4  11.2  E. 

9    8.0  £. 

10  17.0  W. 

11  12.8  E. 

12  13.8  E. 

11  10.4  W. 

5    9.8  E. 

15  11.1  W. 

11  15.6  W. 

12  11.4  E. 

13  12.4  E. 

12    9.0  W. 

9  15.6  W. 

16    9.7  W. 

12  14.3  W. 

13  10.0  E. 

14  11.0  E. 

13    7.6  W. 

10  14.2  W. 

17    8.3  W. 

13  12.8  W. 

16  17.2  W. 

15    9.6  E. 

16  14.8  E. 

11  12.8  W. 

24    9.9  E. 

18  17.3  E. 

17  15.8  W. 

16    8.3  E. 

17  13.4  E. 

12  11.4  W. 

25    8.6  E. 

19  15.9  E. 

18  14.4  W. 

20  14.0  W. 

18  12.0  E. 

13  10.0  W. 

June  1  10.2  W. 

20  14.5  E. 

19  13.0  W. 

21  12.6  W. 

19  10.7  E. 

14    8.7  W. 

2    8.8  W. 

21  13.1  E. 

20  11.6  W. 

22  11.3  W. 

20    9.3  E. 

18  14.5  E. 

9  10.5  E. 

25  17.5  W. 

21  10.2  W. 

23    9.9  W. 

21    7.9  E. 

19  13.1  E. 

10    9.1  E. 

26  16.1  W. 

26  14.6  E. 

24    8.5  W. 

24  15.  IW. 

20  11.7  £. 

Nov.  17  14.9  E. 

27  14.8  W. 

27  13.3  E. 

27  15.7  E. 

25  13.7  W. 

21  10.3  E. 

18  13.5  E. 

28  13.4  W. 

28  11.9  E. 

28  14.3  E. 

26  12.3  W. 

27  13.3  W. 

23  17.9  W. 

29  12.0  W. 

ENCELADUS. 

d     h 

d    1i 

d     h 

d     h 

d     h 

d     h 

Jan.    1    7.7  E. 

Jan.  15    0.5  E. 

Jan.  28  17.3  E. 

Feb.  11  10.2  E. 

Feb.  25    3.1  E. 

Mar.  10  19.9  E. 

2  16.5  E. 

16    9.4  E. 

30    2.2  E. 

12  19.1  E. 

26  11.9  E. 

12    4.8  E. 

4    1.4  E. 

17  18.3  E. 

31  11.1  E. 

14    4.0  E. 

27  20.8  E. 

13  13.7  E. 

5  10.3  E. 

19    3.2  E. 

Feb.    1  20.0  E. 

15  12.9  E. 

Mar.   1    5.7  E. 

14  22.6  E. 

6  19.2  E. 

20  12.0  E. 

3    4.9  E. 

16  21.8  E. 

2  14.6  E. 

16    7.5  E. 

8    4.1  E. 

21  20.9  E. 

4  13.8  E. 

18    6.7  E. 

3  23.5  E. 

17  16.3  E. 

9  12.9  E. 

23    5.8  E. 

5  22.7  E. 

19  15.5  E. 

5    8.4  E. 

19    1.2  E. 

10  21.8  E. 

24  14.7  E. 

7    7.6  E. 

21    0.4  E. 

6  17.3  E. 

20  10.1  E. 

12    6.7  E. 

25  23.6  E. 

8  16.4  E. 

22    9.3  E. 

8    2.1  E. 

21  19.0  E. 

13  15.6  £. 

27    8.4  E. 

10    1.3  E. 

23  18.2  E. 

9  11.0  E. 

23    3.9  E. 
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WASHINGTON  MEAN  TIMES  OP  GREATEST  ELONGATION. 

ENCELADUS-.(G(moli«toil.) 

• 

d    h 

d    h 

d    h 

d    h 

d     h 

d     h 

Mar.  24  12.8  £. 

Apr.  14    2.0  E. 

May    4  15.3  £. 

Nov.    1  13.1  £. 

Nov.  22    2.4  E. 

Dec.  12  15.6  £. 

25  21.6  £. 

15  10.9  E. 

6    0.2  £. 

2  22.0  E. 

23  11.3  E. 

14    0.5  E. 

27    6.5  E. 

16  19.8  E. 

7    9.1  E. 

4    6.8  £. 

24  20.1  £. 

15    9.4  E. 

28  15.4  £. 

18    4.7  E. 

8  18.0  E. 

5  15.7  E. 

26    5.0  £. 

16  18.3  E. 

30    0.3  E. 

19  13.6  E. 

10    2.8  E. 

7    0.6  E. 

27  13.9  E. 

18    3.2  E. 

31    9.2  E. 

20  22.5  E. 

11  11.7  £. 

8    9.5  E. 

28  22.8  E. 

19  12.1  £. 

Apr.     1  18.1  E. 

22    7.4  E. 

12  20.6  E. 

9  18.4  E. 

30    7.7  E. 

20  21.0  E. 

3    3.0  E. 

23  16.2  E. 

14    5.5  E. 

11    3.3  E. 

Dec.    1  16.6  E. 

22    5.8  E. 

4  11.8  E. 

25    1.1  E. 

15  14.4  E. 

12  12.2  E. 

3    1.4  E. 

83  14.7  £. 

5  20.7  E. 

26  10.0  E. 

16  23.3  E. 

13  21.0  £. 

4  10.3  £. 

84  83.6  £. 

7    5.6  E. 

27  18.9  E. 

18    8.1  E. 

15    5.9  E. 

5  19.2  £. 

26    8.5  £. 

8  14.5  E. 

29    3.8  £. 

19  17.0  E. 

16  14.8  E. 

7    4.1  E. 

27  17.4  E. 

9  23.4  E. 

30  12.7  E. 

21    1.9  E. 

17  23.7  E. 

8  13.0  E. 

29    8.3  E. 

11    8.3  E. 

May    1  21.5  E. 

22  10.8  £. 

19    8.6  E. 

9  21.9  E. 

30  11.1  E. 

12  17.2  E. 

3    6.4  E. 

23  19.7  E. 

20  17.5  E. 

11    6.8  £. 

31  20.0  £. 

TETHY8. 

d    h 

d    b 

d      h 

d    h 

d    h 

d     h 

Jan.     1  12.7  E. 

Feb.    8    6.6  E. 

Mar.- 18-  0.5  E. 

Apr.  24  18.5  E. 

Judo   1  12.4  E. 

Nov.  26    1.4  £. 

3    9.9  E. 

10    3.9  E. 

19  21.8  E. 

26  15.8  E. 

3    9.7  E. 

27  82.7  £. 

5    7.2  E. 

12    1.2  E. 

21  19.1  E. 

28  13.1  E. 

5    7.0  £. 

29  20.0  E. 

7    4.5  E. 

13  22.5  E. 

23  16.4  E. 

30  10.4  E. 

7    4.3  £. 

Dec.    1  17.3  E. 

9    1.8  E. 

15  19.8  E. 

25  13.7  E. 

May    2    7.7  E. 

9    1.6  E. 

3  14.6  E. 

10  23.1  E. 

17  17.1  E. 

27  11.0  E. 

4    5.0  E. 

10  22.9  E. 

5  11.9  £. 

12  20.5  E. 

19  14.4  E. 

29    8.3  £. 

6    2.3  E. 

12  20.2  E. 

7    9.2  £. 

14  17.7  E. 

21  11.7  E. 

31    5.6  E. 

7  23.6  E. 

14  17.5  E. 

9    6.5  £. 

16  i5.0  E. 

23    8.9  E. 

Apr.    2    2.9  £. 

9  20.9  E. 

16  14.8  E. 

11    3.8  £. 

18  12.3  E. 

25    6.3  E. 

4    0.2  E. 

11  18.2  E. 

18  12.1  E. 

13    LIE. 

20    9.6  E. 

27    3.6  E. 

5  21.5  E. 

13  15.4  E. 

20    9.4  E. 

14  22.4  £. 

22    6.9  E. 

Mar.    1    0.9  £. 

7  18.8  E. 

15  12.7  E. 

22    6.7  E. 

16  19.7  E. 

24    4.2  E. 

2  22.2  E. 

9  16.1  E. 

17  10.0  E. 

Nov.  10  22.9  E. 

18  17.0  E. 

26    1.5  E. 

4  19.5  E. 

11  13.4  E. 

19    7.3  E. 

12  20.2  E. 

20  14.3  E. 

27  22.8  E. 

6  16.8  E. 

13  10.7E. 

21    4.6  E. 

14  17.5  E. 

22  11.6  E. 

29  20.1  E. 

8  14.1  E. 

15    8.0  E. 

23    1.9  E. 

16  14.8  E. 

24    8.9  £. 

31  17.4  E. 

10  11.4  E. 

17    5.3  E. 

•24  23.2  E. 

18  12.1  E. 

26    6.3  £. 

Feb.     2  14.7  E. 

12    8.7  E. 

19    2.6  E. 

26  20.5  E. 

20    9.4  E. 

28    3.6  £. 

4  12.0  £. 

14    5.9  E. 

20  23.9  £. 

28  17.8  E. 

22    6.7  £. 

30    0.9  £. 

6    9.3  E. 

16    3.2  E. 

22  21.2  E. 

30  15.1  £. 

24    4.1  £. 

31  28.8  £. 

DIO 

NE. 

d    h 

d    h 

d    h 

d    h 

d    h 

d    1i 

Jan.     3    1.0  E. 

Feb.    4  20.9  E. 

Mar.    9  16.9  E. 

Apr.  11  12.8  E. 

May  14    a7£. 

Nov.  30    6.8  E. 

6  18.7  £. 

7  14.6  E. 

12  10.5  E. 

14    6.4  E. 

17    2.3  E. 

Deo.    3    0.6  E. 

8  12.4  E. 

10    8.3  E. 

15    4.2  £. 

17    0.1  E. 

19  20.0  E. 

5  l&l  £. 

11    6.0  E. 

13    1.9  E. 

17  21.8  E. 

19  17.7  E. 

22  13.7  £. 

8  11.8  B. 

13  23.7  E. 

15  19.6  E. 

20  15.5  E. 

22  11.4  E. 

25    7.3  £. 

11    5.5  E. 

16  17.3  £. 

18  13.2  E. 

23    9.1  E. 

25    5.1  E. 

28    1.0  E. 

13  83.2  £. 

19  11.0  E. 

21    6.9  E. 

26    2.8  E. 

27  22.7  E. 

30  18.6  E. 

16  16.8  £. 

28    4.6  E. 

24    0.6  E. 

28  20.5  £. 

30  16.4  £. 

Nov.  16  14.5  E. 

19  10.5  E. 

24  22.3  E. 

26  18.2  E. 

31  14.1  E. 

May    3  10.0  £. 

19  aiE. 

28    4.8  E. 

27  16.0  E. 

Mar.    1  11.9  E. 

Apr.    3    7.8  E. 

6    3.7  E. 

22    1.8  E. 

84  81.9  E. 

90    9.6  E. 

4    5.5  E. 

6    1.4  E. 

8  21.4  E. 

24  19.5  E. 

87  15.5  E. 

Feb.    2    3.3  £. 

6  23.2  E. 

8  19.1  E. 

11  15.0  E. 

27  13.1  E. 

30    9.8E. 
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BHEA. 

TITAN. 

HYPERION. 

d      h 

d      h 

d      h 

d        h 

d       h         1 

d       h 

Jan.    4    13.8  £. 

Apr.  22   22.4  E. 

Jan.   1  12.5  E. 

Apr.   7    0.6  E. 

Jau.   4  17.e\Y.    May  12    0.4W.  "| 

9      2.2  E. 

27    10.8  E. 

5    7.81. 

10  19.1 1. 

10    4.6  8. 

17  11.7  S. 

13    14.5  E. 

May    1   23.2  E. 

9    9.8  W. 

14  20.8  W. 

14  14.9  E. 

21  22.4  E. 

IS      2.9  E. 

6    11.5  E. 

13  13.4  S. 

19    O.IS. 

19  16.4  I.     1 

27    0.31. 

22    15.2  E. 

10   23.9  E. 

17  11.8  E. 

22  22  4  E. 

25  23.7  W.    June  2    8.9W.  ,| 

27      3.6  E. 

15    12.3  E. 

21    6.7  1. 

26  16.9  1. 

31  10.1  S. 

7  20.4  8. 

31    16.0  E. 

20     0.7  E. 

25    8.6  W. 

30  18.7  W. 

Feb.  4  20  2  E. 

12    7.2  E. 

Feb.    5      4.3  E. 

24    13.0  E. 

29  12.0  S. 

May   4  22.0  8. 

9  21.4  I. 

17    9.21. 

9    16.7  E. 

29     1.4  E. 

Feb.  2  lO.r,  E. 

«  20.3  E. 

16    4.6  W. 

23  17.9  W. 

14      5.0  E. 

June  2    13.7  E. 

6    ,5.4  I. 

12  11.9  I. 

21  14.HS. 

29    5.6  8. 

18    17.4  E. 

7     2.1  E. 

10    7.1  W. 

16  10.9  W. 

26    0.8  E. 

July  3  16.5  E.   1 1 

23      5.8  E. 

11    14.5  E. 

14  10.3  S. 

20  20.5  8. 

Mar.  3    2.0  1. 

8  18.7  1. 

27    18.1  E. 

16     2.8  E. 

18    8.4  E. 

24  18.9  E. 

9    9,1  W. 

Oct.  30    5.9  W. 

Mar.    4      6.5  E. 

20    15.2  E. 

22    2.H1. 

28  13.8  1. 

14  19.3  S. 

Nov.  4  10.1  8. 

8    18.8  E. 

Nov.  16   21.0  E. 

26    4.4  W. 

June  1  15.8  W. 

19    5.3  E. 

8  19.9  E. 

13      7.2  E. 

21     9.0  E. 

Mar.  2    7  6  S. 

5  19.4  S. 

24    6.4  1. 

14    8.81. 

17    19.6  E. 

25   22.2  E. 

6    5.7  E. 

Dec.   2  20.6  E. 

30  13.5  W. 

20  16.6  W. 

22      7.9  E. 

30    10.8  E. 

10    0.1  I. 

0  16.0  I. 

Apr.    5    0.0  8. 

25  17.6  8. 

26    20.3  E. 

Dec.   4   23.4  E. 

14    1.7  W. 

10  18.1  W. 

9  10.1  E. 

30    5.0  E. 

31      8.6  E. 

9    12.0  E. 

18    5.0  S. 

14  21.7  S. 

14  11.4  I. 

Dec.   5  18.3  1.    || 

Apr.    4    21.0  E. 

14     0.6  E. 

22    3.1  E. 

18  20.0  E. 

20  18.4  W. 

12    0.3  W. 

9      9.4  E. 

18    13.2  E. 

25  21.5  I. 

22  15.1  I. 

26    5.4  8. 

17    1.3  8. 

13    21.7  E. 

23      1.8  E. 

29  23.1  W. 

26  17.0  W. 

30  15.6  E. 

21  13.1  E. 

18    10.1  E. 

27    14.4  E. 

Apr.    3    2.4  8. 

30  20.5  8. 

May   5  17.3  I. 

27    2.7  1. 

lAPETUS. 

d      h 

d     h 

d    h 

d    h 

d     h 

a    h 

Jan.  16      0.0  I. 

Mar.  16    19.9  E. 

May  13  20.6  8. 

July  12  12.9  W. 

Oct.  22  15.2  8. 

Dec.  21  17.5  W.  II 

Feb.    4      9.6  W. 

Apr.   4    18.01. 

June  3  18.6  E. 

Aug.  2    6.0  8. 

Nov.  12  15.4  E. 

24      9.2  8. 

23   15.: 

>w. 
.RE 

23    3.0  1. 

Oct.    1  21.0  W. 

Dec.    2 

9.5  1. 

THi 

;  APPA 

NT  ELEMENTS  OF 

SATURN'S  RINGS. 

a 

b 

P                    I 

V           \          u 

t»' 

In 

clination  of        The  Elevation 

The  Elevation 

Earth'8  Longltnde  from  Saturn 

Qreenwioh 
Mean 
Noon. 

Oater 

Outer 
Minor 
Axis. 

S 

(iorthem             of  the  Karth 
pmi-Minor      i        above  the 

of  the  Sun 
above  the 

coanted  on  Plane  of  Ring 

from  the  King's  Ab- 

oendingNodeon 

of 

in  to  Circle 
Declination 

Plane  of  the 
Ring. 

Plane  of  the 
King. 

!07 

fi 

■om  North 
to  East. 

Equator. 

1       Ecliptic. 

Jan.       0 

42 

i;58 

—    5*"  10.7 

-    2    9:0 

-    4  42.2 

222°  39.7 

1     180  ao 

20 

43.40 

1.86 

—    5  12.9 

—    2  27.7 

—    4  23.6 

222  15.3 

179  44.7 

Feb.      9 

44.39 

2.36 

—    5  18.0 

—    3    3.2 

—    4    4.9 

221  17.9 

178  47.4 

Mar.      1 

44.82 

2.97 

—   5  24.8 

—    3  48.2 

—    3  46.3 

219  59.1 

177  28.7 

21 

44.58 

3.54 

—   5  31.8 

—    4  33.1 

—    3  27.7 

218  36.4 

176    6.1 

Apr.     10 

43.76 

3.93 

—   5  38.0 

—    5    9.0 

~    3    9.1 

217  20.5 

174  50.3 

•    :w 

42.51 

4.05 

—   5  41.5 

-    5  28.2 

—    2  50.5 

216  37.3 

174    7.1 

May     20 

41.07 

3.90 

—   5  41.2 

-    5  26.4 

—    2  31.8 

216  40.9 

174  10.8 

Jnue     9 

39.63 

3.53 

—   5  38.6 

—    5    6.8 

—    2  13.2 

217  11.4 

174  41.4 

29 

38.34 

3.00 

—   5  33.3 

—    4  29.7 

—    1  54.6 

218  15.2 

175  45.3 

July    19 

37.29 

2.37 

—    5  25.6 

—    3  38.5 

—   1  :v>.9 

219  46.3 

177  16.4 

Ang.      8 

36..54 

1.67 

—   5  16.0 

—    2  37.2 

—     1  17.3 

221  :J8.0 

179    8.3 

28 

36.10 

0.94 

—   5    4.9 

—    1  29.5 

—    0  58.8 

223  43.4 

181  13.7 

Sept.    17 

36.00 

0.20 

-    4  52.9 

-    0  19.6 

—    0  40.2 

225  55.3 

ia3  25.7 

Oct.       7 

•36.23 

0.51 

—   4  40.8 

+    0  48.4 

—    0  21.7 

228    6.2 

185  36.7 

27 

:i6.80 

1.18 

-   4  29.2 

-f     1  50.2 

—    0    3.2 

230    8.3 

187  38.9 

Nov.    16 

37.70 

1.77 

—    4  18.9 

-f    2  41.6 

4-    0  15.3 

231  53.7 

189  24.3 

Dec.      6 

:w.87 

2.24 

—    4  11.0 

4-     3  18.4          -j-    0  33.8  1 

2:w  14.1 

190  44.8 

26 

40.25 

2.54 

-    4    6.3 

-f     3  37.4          -]-     0  .V2.3  ^       234    2.2 

191  33.0 

31 

40.61 

2.58 

-   4    5.6 

+    3  30  1  1        -f-     (i  .'(i.l)          2,34    8.4 

191  39.3 

The  factor  to  be 

multiplied  b; 

Y  a  and  b  to  obtain  the  axes  of — 

The  ini 

Lcr  ellipHe  of 

the  outer  rincr    _^  0.^801            lo-r  fuctor    ^  9.9445 

The  onl 

ber  ellipse  of  the  inner  riiijj    =  ().K'>9«>           lo^  factor  =  9.9344 

The  ini 

ler  ellipse  of 

the  inner  rin>?    =  0.6650            log  factor  ^  9.8228 

The  ini 

ler  el  1.^86  of 

the  dusky  ring  =  0.548<i            log  factor  ^-  0.7392 

N0TB.-The  ne 

BCative  sifcu  of  I  indicateH  thiit  the  visible  HurfH<-t^  <»f  tlio  riu;r  ia  tlio  southern 

one. 
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SATELLITES  OF  URANUS,  1891. 


Date.    Podtiim  App.  Dittanoea            /           \     f     \ 
Angla.    Arid.  Umbriel.             |                 /          \ 

^T        \      \         Date.    Position   Aiip.I)istBiiflea. 
\    \           \       \                       Anftle.  Titanla.  Oberon. 

Jan.  17,    9!7      14.3      19.9                             I         (\ 

?     1         1 

Jan.  17,     9?7     32.6       437 

Apr.  17,  10.3      15.1      21.1         I      \          \    \ 

Apr.  17,    10.3     34.5       46.2 

July  17,  lOi)      14.4      20.0         \      \         \   \ 

wJ 

July  17,    10.9     32.8       4a9 

APPARENT  ORBITS  OF  THE  8A 

AS  SEEN  IN  AN  INF 

TELLITES  OF  URANUS  IN  1891, 
ERTING   TELESCOPE. 

WASHINGTON  MEAN  TIME  OF  GREATEST  ELONGATION.                                 | 

ARIEL. 

UMBRIEL. 

TITANIA. 

OBERON. 

North. 

South. 

North. 

South. 

North. 

South. 

^TorthondSoath. 

d     h 

Jan.   19    8.4 

26  21.9 

Fob.     3  11.3 

11    0.8 

18  14.2 

d     h 

Jan.  23    3.1 

30  16.6 

Feb.     7    6.1 

14  19.5 

22    9.0 

d     h 

Jan.  17  15.2 

25  22.1 

Feb.     3    5.0 

11  11.9 

19  18.9 

d     h 

Jan.    19  16.9 

27  i-3.8 

Feb.     5    6.8 

13  13.7 

21  20.6 

d    h 

Jan.   12  16.8 

21    9.8 

30    2.7 

Feb.     7  19.7 

16  12.6 

d     h 

Jan.   17    1.3 

25  18.2 

Feb.     3  11.2 

12    4.1 

20  2L1 

d     h 
Jan.  18    3.3  N. 

24  20.9   S. 

31  14.5  N. 
Feb.  7    8.0  8. 

14    1.6  N. 

26    3.7 
Mar.    5  17.2 
13    6.6 
20  20.1 
28    9.5 

Mar.    1  22.4 

9  11.9 

17    1.3 

24  14.8 

Apr.     1    4.3 

28    1.8 

Mar.    8    8.7 

16  15.7 

24  22.6 

Apr.     2    5.5 

Mar.    2    3.5 
10  10.4 
18  17.4 
27    0.2 

Apr.     4    7.2 

25    5.6 

Mar.    5  22.5 

14  15.5 

23    8.4 

Apr.     1    1.4 

Mar.     1  14.0 
10    7.0 
18  23.9 
27  16.9 

Apr.     5    9.8 

20  19.2  S. 
27  12.8  N. 
Mar.  6    6.3   S. 
12  23.9  N. 
19  17.5  8. 

Apr.     4  23.0 

12  12.4 

20    1.9 

1            27  15.4 

|May     5    4.8 

8  17.7 

16    7.2 

23  20.6 

May     1  10.1 

8  23.5 

10  12.4 
18  19.4 
27    2.3 
May     5    9.2 
13  16.2 

12  14.1 
20  21.1 
29    4.0 
May     7  10.9 
15  17.9 

9  18.4 

18  11.4 

27    4.4 

May    5  21.3 

14  14.3 

14    2.8 
22  19.9 
May     1  12.8 
10    5.8 
18  22.7 

26  ir.i  N. 

Apr.  2    4.7  8. 

8  22.3  N. 

15  15.8  8. 

22    9.5  N. 

1            12  18.3 

20    7.7 

27  21.2 

June    4  10.7 

12    0.1 

16  13.0 
24    2.5 
31  15.9 
June    8    5.4 
15  18.8 

21  23.1 
30    6.1 
June    7  13.0 
15  19.9 
24    2.9 

24    0.8 

June    1    7.7 

9  14.7 

17  21.6 

26    4.5 

23    7.2 

June    1    0.1 

9  17.1 

18  10.0 

27    3.0 

27  15.7 

June    5    a6 

14    1.5 

22  18.5 

July    1  1L4 

29    3.0   S. 
May   5  20.7  N. 
12  14.2  S. 
19    7.9  N. 
26    1.4  8. 

19  13.6 
27    3.0 
July    4  16.5 
12    6.0 
19  19.4 

23    8.3 
30  21.7 
July    8  11.2 
16    0.7 
23  14.1 

July    2    9.8 
10  16.7 
18  23.G 
27    6.0 

Aug.    4  13.5 

July     4  11.4 
12  18.4 
21     1.3 

29    8.2 
Auk-     6  15.1 

July    5  19.9 
14  12.8 
23    5.8 
31  22.7 

Auff.    9  15.7 

10    4.4 
18  2L3 
27  14.2 
Aug.    5    7.2 
14    O.l 

Jane  1  19.1  N. 

8  12.5  8. 

15    6.3  N. 

21  23.7   8. 

28  17.5  N. 

Period  of  Ariel, 
Period  of  Umbri 

d      h 

2    12.489                     ] 
el,         4      3.460                      ] 

Period  of  Tita 
Period  of  Obci 

tnbriel  cvoiyaltc 

d       h 
nia,          8    16.942 
on,         13    11.119 

yOTB.— For  Ariel  only  every  thinl  eloni^atiou  ia  given,  and  for  IT 
may  bo  found  by  adding  multiplea  of  the  period  of  the  satellite. 

M-nat©  one.    The  int^jrmediate  ones 

SATELLITE  OF  NEPTUNE,  1891. 
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Appamt 


Jan.    10, 
Not.   U, 


163 
17.0 


APPARENT  ORBIT  OF  THE  SATELLITE  OF  NEPTUNE  IN  1891, 
AS  SEEN  IN  AN  INVERTING  TELESCOPE. 


WASHINGTON  MEAN  TIME  OP  GREATEST  ELONGATION. 


North 


Soath  West. 


NortbEMt 


South  West. 


North  Bast 


Sonth  West. 


Jan. 


Feb. 


d  h 

1  23.7 

7  20.8 

13  17.8 

19  14.8 

25  11.9 

31  8.9 

6  6.0 

12  3.0 

18  0.1 

23  21.1 

Mar.      1  ia2 


Jan. 


Feb. 


d  h 

4  22.3 

10  19.3 

16  16.3 

22  13.4 

28  10.4 

3  7.5 

9  4.5 

15  1.6 

20  22.6 

26  19.6 

Mar.      4  16.7 


Aug. 
Sept. 


Oct. 


d     h 
30  21.1 

5  18.2 
11  15.2 
17  12.3 
23    9.3 

29  6.4 
5  3.4 
11  0.5 
16  21.5 
22  18.5 

28  15.6 


Sept. 


Oct. 


d  h 

2  19.7 

8  16.7 

14  13.7 

20  10.8 

26  7.8 

2  4.9 

8  1.9 

13  23.0 

19  20.0 

25  17.1 

31  14.1 


Nov. 


Dec. 


Jan. 


d     h 

3  12.6 

9    9.7 

15    6.7 

21    3.8 

27    0.8 

2  21.9 

8  18.9 

14  15.9 

20  13.0 

26  10.0 

1    7.1 


d  h 
6  11.1 
12  8.2 
18  5.2 
24  2.3 
29  2.3.3 

5  20.4 
11  17.4 
17  14.5 
23  11.5 
29    8.6 


Jan.      4    5.6 


Nov. 


Dec. 


The  above  times  ore  those  of  each  passage  of  the  satellite  through  an  apsis  of  its  apparent 
orbit.  The  position  of  the  satellite  at  any  other  time  may  be  found  by  measuring  around  the 
orbit  from  the  upsiH  last  passed  through,  remembering  that  the  radius  vector  of  the  satellite 
describes  equal  areas  in  equal  times. 

Period  of  the  satellite  of  Neptune,  5^21^045. 


In  the  above  diagrams,  the  central  circle  represents  the  planet,  and  is  on  the  same  scale  as 
the  orbits. 
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PHENOMENA,  1891. 


WASHINGTON  MEAN  TIME. 


PLANETARY    CONSTELLATIONS. 


Jan. 


d  h  m 

2  8  7 

3  15  46 

4  3  5 

6  22  - 

7  1  8 

8  -  - 
8  5- 

10  7  3 

11  15  20 
13  0  23 
13  21  28 
17  5  34 

19  9  23 

20  22  - 
24  7  - 
27  16  23 


30  6  - 

31  11  - 
Feb.  4  2- 

5  0  26 

5  16  40 

6  12  30 

8  12  24 

9  16  47 

11  17  38 

12  21  - 

12  21  57 

13  3  32 

15  14  56 

19  21  47 

21  5  - 

22  5  - 

23  19  - 
27  16  54 

Mar.  3  22  12 
4  14  24 

6  11  18 

8  9  53 

8  19  32 

12  7  15 

12  15  13 

14  23  5 

20  4  9 

22  20  54 

23  7  50 

26  21  6 

27  7  36 
31  7  22 


Apr. 


4  21  27 

5  2  24 
5  5  31 


in  Q 

Stationaiy. 

6  S  3)..  ..  ....  S 

9       in  Perihelion. 


—    320 


6  9  1> ?+4  19 

9       Greatest  brilliancy. 
9       in  Perihelion. 

<J23) 5+556 

S2tl>   ... 21-^   358 

6  S  ©Inferior. 

6  SD ^-4-    4  57 

§       Greatest  Hei.  Lat  N. 

6^  ^ W—    0  48 


5       Stationary. 

hl> 


3  15 


9       Greatest  Hel.  Lat  N. 
6  &1> S-34 

(k       Stationai'y. 
<J93) 94-527 

5       Greatest  elong.W.  25  40 

<J53) 2+3  46 

6  2tl> 2^+4  12 

S       in  8 

6  S  1> <y-4-   438 

$       Stationary. 

62tQ 

9       Greatest  eloiig.  W.  46  5 1 


in  Aphelion. 
i"ft 


tp—    0  59 


3   4 

2  49 

J  26 


6  9  D 9-4-535 

6Ml> 21-^  424 

<5SJ) §+3   1 

g       Greatest  Hel.  Lat.  S. 


6  i  J> 
'  $  3) 


<?+   325 

....   y;  —    1  16 
0      enters  *Y*>  Spring  com. 
6hl> lz-35 


<J  5  O  Superior. 
<J  S  3). 

^       i"  Q 


2  41 


2       in  PeriheJioii. 

<J93) 9-»-4  51 

6  2t  1> 21-^   434 


May 


(I      Ii     m 

Apr.    7    4  17 
9    6    6 

10  13  20 

11  9  45 

15    4  48 

18  15    - 

19  0  25 
19    1     - 


23    1  18 

27  23  18 

28  21  16 
30  12  15 

2  21  49 
4  20  33 

7  17    5 

8  16    4 

8  21  28 

9  9  33 
9  10  37 
9    -    - 

12  16  5 
16  6  57 
18  21    7 

20  6  47 

21  16  - 
23  -  - 
23  4  24 
27  11     - 


30  10  16 

31  18    3 
June   3  18    6 

4  3  31 

4  21    - 

5  8  12 

6  -    - 

7  0- 

7  6  28 

8  6  30 
12  16  36 

16  13  49 

17  15    - 

21  0  16 

22  3    - 

26  19  16 

27  6  28 
July     1  20  41 

2  17    5 

3  10     - 

3  17  54 

5  7  25 

5  8- 


6  921 
<5  «  3) 
6  Sl> 

(J^  3) 


9 


0^13  1 
437  I 
144  I 
130 


2       Greatest  Hel.  Lat.  N. 
§       Greatest  along.  E.  20    1 
6hl> \—  3  16 

S  SO 


^2 


5 
9 


Stationary, 
in  Aphelion. 


—  246 
+   217 


<J-2f  3)  ... 

«J  9€   ..  . 

<J  2  D  ... 

8      in  8 


21' 
9- 


436 
254 
146 


V—    140 


<J  W  3) 

({  $  O  Inferior. 

<j  <y  3) <j-4-  0  1 

g       Transit  over  sun's  disk. 

\l      Stationary. 
6hl> h-  327 

Ein  Aphelion. 
3) S-   254 

y       Stationai^. 
}>      eel  ipeed,  m  vis.  at  Wash. 
9       Greatest  Hel.  Lat  S. 
(J  WO 


62ll> 
D  hO 
<5  9  3) 
<J  5  3) 


21-^  433 


9 

5 


0  12 
223 


$f       Greatest  elong.W.  24    2 

<JW3> W—    144 

O      eclipsed,  invis.  at  Wash. 

n2lQ) 


<«  <?3) ^-129 

8       Greatest  Hel.  Lat.  S. 

6hl> Iz-   3.30 

<J  S3) S-   257 


6  ^^ a—   019 

O      enters  SS,  Summer  com. 

<J9W 9-K    029 

6  2ll> :K+   4  15 


5       "» L 

^       in  Perihelion. 

(J  t^  3) V- 

0       in  Aphelion. 


<J  9  3) 
<5  5  3) 


Stationary. 


9 
5 


152 


2   7 
152 


PHENOMENA,  1891. 
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WASHINGTON  MEAN  TIME. 


PLANETARY    CONSTELLATIONS. 


July 


Aug. 


d  h  lu 
(»  0  55 
()  VI  10 
7  17    - 

10  4  23 

11  7    - 

12  4    2 

13  22    1 
18  11     - 

ID  17    - 
24    2    - 

29  14  3:3 

30  0  12 

2  20    4 

3  18  29 

4  15  25 

(I    2    G 

(>  17  13 
10    6  47 

13  8    0 

14  21  23 

Ki    7    - 
20    7  17 

20  21     - 

21  1*4  5(5 


a>  10    - 

26  G  35 

tH)  15    - 

Sept.    1  3    - 

1  12     1 

2  2  35 

3  (i  18 

3  17  3!) 

4  5  31 

5  5    4 
G  15  38 

11   15    - 

11  21    IG 

12  12  3 
12  20  30 
14     G  24 

k;  12  .30 
17  21  58 
20  22  - 
'»    _    _ 


22 

14  - 

22 

14  57 

23 

6  25 

27  20  - 

28 

4  - 

29  11  2t» 

30 

G  25 

6  ii>  — '. 

i  §  ©Superior. 

^    ■  Stationary. 
ihl> 


^- 


h- 


6^  i 


'^43 

325 
0  41 


«  + 

Greatest  Uel.  Lat.  N. 
6  $,!> §—  250 


6  iO 
<5  V  3> 


21- 

V- 


356 
2   4 


6  9  1> ?-  334 

6  S  1> ^  -  3  35 

5  inS 

6  ^  D 5—538 

6  h  1> h  —  3 IG 

<5  5  J) §-233 

6  ^  h 5  —    3  3(5 

ij  in  Aphelion. 

5  (Ji-eatost  ('loiiff.  E.  27  25 

6  2ll> 21+   3  44 

9  ill  I'eriliclioii. 

6  9  S 9+  0   I 

(J  (iiTutost  llel.  Lut.  N. 

6'i'  D ^  —   2  22 

5  f'tiilioiiai-y. 


6  SD 
6  9  1> 

<5  5  J) 


^-  4  5 
9—3  48 
h—  3  G 
5—942 


5       Uruatvs-t  llel.  Lat.  S. 
82tQ 
<5$J) $-   2 14 

y;       S  tilt  ion  ary. 

9       Grentestllcl.  Lat.N. 
<5  5  O  Inferior. 
6  hO 
6  9h 9-032 

6  2ll> J/-h   3  45 

3  9©  SuiKjrior. 

5       Stiitionaiy. 

\l       Disnppenrnnccof  ring. 

6^  1> tp—   2  40 

O      enters  £1,  Autumn  conn. 

^       in  Perihelion. 

\i       Greatest  clong.  W.  1 7  53 
^       in  Aphelion. 
6 J  3) <?-    4    1 


d      h     III 

Sept.  30  14    4 

30  19  18 

Oct.    2  13  52 

2  14  10 

4    0  43 
8    3  17 

12  10  17 

13  18  38 

16  13  32 
19  22  37 

24  18    - 

25  19  23 

27  9  27 

28  8  II 

29  2  20 

30  -    - 

31  10  28 
31  14  40 

Nov.    1    7     1 
2    2  24 


3 

7 

10 

10 


5  40 

0  23 

1  42 
19  3i> 


15  -  - 
IG  8  13 
21  20  42 
2(i  23  41 

27  21  8 
2.)  10  - 
30    -    - 

Dec.     1     4  55 

1  5     1 

2  8  31 
2  9  5 
4  21  55 

G  11  - 
7  10  42 

10  22    4 

1 1  3  4G 

13  IG  57 

14  16  50 
18  18    - 

20  5  20 

21  6    - 

21  10  43 

22  8    2 

24  19  14 

25  8  14 
25  21  48 

28  4  45 
30    1  21 


(5  5  3) 
6hl> 
6  ^h 
6  9  1> 


2—3  31 

9 


2  59 
0  12 
2  36 


3) 


Greatest  Hcl 


i), 


&-    13! 
.Lat.N. 

I 


—    0  ,52  I 
-f-    3.57 


(J  9  S 

6  SO 
(5  5  S 


9  -f-   0  21  I 

tp—   2  49 

S  4-    0  10  I 


<J  5  O  Siii>erior. 

6hl> Iz—    252 

6   S  1> <?  —    3  20 

Vl       Reappearance  of  ring. 


<5  5  J>  ..  . 

5  in  8 

<$  5  3)  •  .  . 

(5  9  J>  .  .. 


J  4!) 


5-127 
9—013 


21      Stationary. 

9       'n?5 

6  2ll>_ _..  21+    4    !) 

^       ill  Apiielion. 

J)      eclipsed,  visible  nt  VViisli. 

<5^3) tj;—  2  48 

6hl> 12-240 

6  i  D <?  -    2   3 

(i  S  3> ^  -    1  40  i 

O       eclipsed,  invis.  Jit  VV;  n\i. 

0       (Jreatesit  H«;l.  Lai.  S. 

6  ^  D 5  +    0  30 

<5  9  3) 9  +   I  .".4 

(5  S  9 9  -   I  1;"' 

i  ^   X  Siijiittarii  .      5  —    0  10 
6  2n> jy-h    4  12 

t}       Greatest  elong.  R.  20  3(> 

9       ill  A|iIicllon. 

6^  1> y;  —  2  45 

6  3^ <?  +  0'^.) 

5       Stationary. 
5       in  a 

niz0 

O      enters  "VJ,  Winter  com. 

6hT> Iz-   221 

5       in  Periiieiion. 


6  ^D 

6  iD 

i  i}  Q  inferior. 

(5  g  3> 


1= 


1  28 
0  25 

G    G 


31 
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OBSERVATORIES. 


POSITIONS  OF  OBSERVATORIES. 

( North  Latitudes  and  West  Longitudi 

5«  are  Considered  Positive.) 

Longitodc 

1 

Place. 

Latitude. 

to 

Geooentrio 

Log /J. 

-  -    -    ■ 

■ 

Latitade. 

From  'WashiDKion. 

From  Greenwich.    || 

Abo      .      .     . 

+  ecf  26  56.8 

/     // 
—    9  53.5 

9.998902 

h     m      B 

-  6  37  18.45 

__ 

h     m       a 

129    6.41 

Adelaide  . 

-  34  55  33.8 

4-  10  47.C 

9.999527 

-14  22  32.34 

— 

9  14  20.30 

Albany     . 

+  42  39  49.5 

-  11  28.2 

9.999336 

-  0  13  12.87 

4- 

4  54  69.17 

Alfred  (N.  Y.) . 

4-  42  15  19.8 

-  1 1  27.2 

9.999346 

+  0    2  55.00 

4- 

5  11    7.04 

Algier 

4-  36  45    2.7 

—  11     1.6 

9.999483 

-  5  20  23.43 

— 

0  12  11.39 

Allegheny 

+  40  27  41.6 

-  11  21.6 

9.999391 

4-  0  1150.89 

4- 

5  20    2.93 

Altona 

+  53  32  45.3 

—  11    0.8 

9.999063 

-  5  47  58.39 

— 

0  39  46.35 

Amherst  . 

+  42  22  17.1 

-  1 1  27.5 

9.999343 

-  0  18    7.37 

4- 

4  50    4.67 

Annapolis 
Ann  Arbor 

+  38  58  53.5 

—  11  15.0 

9.999428 

-  0    2  15.60 

+ 

5    5  56.44 

+  42  16  48.0 

-  1 1  27.3 

9.999346 

4   0  26  43.10 

4- 

5  34  55.14 

Arcetri    . 

+  43  45  .14.4 

-  1 1  29.9 

9.999308 

-  5  53  15.15 



0  45    3.11  . 

Armagh  . 

+  54  21  12.7 

—  10  54.9 

9.999043 

-  4  41  36.54 

+ 

0  26  35.5 

Athens 

+  37  58,  20.0 

—  11    9.4 

9.999453 

-  6  43    7.74 

— 

1  34  55.7    i 

Beloit 

+  42  30    9.0 

—  11  27.8 

9.999.340 

4-  0  47  55.26 

+ 

5  56    7.30 

Berlin       . 

+  52  30  16.7 

—  11    7.7 

9.999088 

-  6    1  46.95 

0  53  34.91 

Berne       . 

+  46  57    8.7 

—  11  29.2 

9.999227 

-  5  37  58.04 



0  29  46.0 

Bethlehem 

+  40  36  23.9 

—  11  22.2 

9.999:388 

-  0    6  40.19 

+ 

5    1  31.85 

Birr  Castle 

+  53     5  47.0 

—  11    3.9 

9.999074 

-  4  36  31.14 

+ 

0  31  40.9 

Bologna   . 

+  44  29  47.0 

—  11  30.5 

9.999289 

-  5  53  36.64 

0  45  24.6 

Bonn 

+  50  43  45.0 

—  11  17.3 

9.999132 

-  5  36  35.33 

— 

0  28  23.29 

Bordeaux 

+  44  50  16.7 

—  1 1  30.7 

9.999281 

-  5    6    6.60 

+ 

0    2    5.44 

Bothkamp 

+  54  12    9.6 

—  10  56.0 

9.999047 

-  5  48  42.84 

0  40  30.8 

Breslau 

+  51     6  56.5 

—  n  15.4 

9.999122 

-  6  16  20.75 

— 

1    8    8.71 

Brussels  . 

+  50  51  10.5 

—  11  16.8 

9.999129 

-  5  25  40.64 

— 

0  17  28.6 

Cambridge  [England) 

4-  52  12  51.6 

—  11    9.4 

9.999095 

-  5    8  34.79 

— 

0    0  22.75 

Cambridge  {Mass.)  . 

+  42  22  47.6 

—  11  27.6 

9.999343 

-  0  23  41.05 

+ 

4  44  30.99 

Cape  of  Good  Hope  . 

-  33  56     3.4 

4-  10  39.0 

9.999550 

-  6  22    6.78 

— 

1  13  54.74 

Chapultepec 

+  19  25  17.5 

—    7  12.0 

9.999841 

4-   1  28  26.20 

+ 

6  36  38.24  ' 

Charkow  . 

4-  50    0  10.2 

—  1 1  20.5 

9.999150 

-  7  33    6.74 

— 

2  24  54.7 

Chicago    . 

4-41  50     1.0 

—  11  26.2 

9.999357 

4-  0  42  14.69 

+ 

5  50  26.73 

Christiania 

+  59  54  43.7 

—  10    0.2 

9.998914 

-  5  51    5.89 



0  42  53.85 

Cincinnati  {New  Obs.) 

4-39     8  19.5 

—  11  15.8 

9.999424 

4-  0  29  29.25 

+ 

5  37  41.29 

Cincinnati  {Old  Obs.) 

4-  39     6  26.5 

—  11  15.6 

9.999425 

4-  0  29  47.01 

+ 

5  37  59.05 

Clinton     . 

+  43     3  17.0 

—  11  28.9 

9.999326 

-  0    6  34.65 

+ 

5    137.39 

Coimbra  . 

4-  40  12  25.8 

—  11  20.0 

9.999393 

-  4  34  37.54 

+ 

0  33  34.5 

Copenhagen 

4-  55  41  13.6 

—  10  43.9 

9.999011 

-  5  58  30.96 



0  50  18.92 

Cordoba  . 

-  31  25  15.5 

4-  10  13.5 

9.999608 

-  0  51  23.84 

+ 

4  16  48.2 

Cracow    . 

4-  50    3  50.0 

—  11  20.3 

9.999149 

-  6  28    2.41 

1  19  50.37 

Dantzig    . 

4-  54  21  18.0 

—  10  54.9 

9.999043 

-  6  22  51.34 

— 

1  1439.3 

Dorpat     . 

4-  58  22  47.4 

—  10  17.6 

9.998948 

-  6  55    5.54 

— 

1  46  53.5 

Dresden  . 

4-  51     2  16.8 

-  11  15.8 

9.999124 

-  6    3    6.88 



0  54  54.84 

Dublin 

4-  53  23  13 

—  11     1.9 

9.999066 

-  4  42  50.04 

+ 

0  25  22 

Dusseldorf 

4-  51  12  25 

—  11  15.0 

9.999120 

-  5  35  17.04 

0  27    5 

Dun  Echt 

4-57    9  36 

—  10  30.2 

9.998977 

-  4  58  32.04 

+ 

0    9  40.0 

Durham   . 

4-  54  46     6.2 

—  10  51.6 

9.999033 

-  5    1  52.24 

+ 

0    6  19.8 

Edinburgh 

4-  55  57  23.2 

—  10  41.5 

9.999005 

-  4  55  28.99 

+ 

0  12  43.05 

Florence  . 

4-  43  46     4.1 

—  11  29.9 

9.999308 

-  5  53  13^54 

— 

0  45    1.5 
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POSITIONS  OF  OBSERVATORIES. 

(North  Latitudes  and  West  Longitudes  are  Considered  Positive,) 

Plac«. 

Latitude. 

Beduction 
to 

I^g/o. 

Longitude 

Geooentrio 

Latitude. 

From  Waahlngton. 

Prom  Greenwich.  Jl 

O            1            II 

// 

h    m      8 

h    m      8 

Geneva    . 

+  46  11  58.8 

—  11  30.1 

9.999246 

... 

5  32  48.81 

— 

0  24  36.77 

Georgetown 

+  38  54  26.2 

—  U  14.6 

9.999430 

+ 

0    0    6.20 

+ 

5    8  18.24 

Glasgow  (Missouri) 

+  39  13  45.6 

—  11  16.2 

9.999422 

+ 

1    3    5.93 

+ 

6  11  17.97 

Glasgow  {Scotland) 

+  55  52  42.8 

—  10  42.8 

9.999006 

— 

4  51    1.44 

+ 

0  17  10.6 

Gdttingen 

4-  51  31  47.9 

—  11  13.3 

9.999112 

— 

5  47  58.28 

— 

0  39  46.24 

Gotha 

+  50  56  37.5 

—  11  16.3 

9.999127 

_ 

5  51    2.57 

^ 

0  42  50.53 

Greenwich 

+  51  28  38.4 

—  1 1  13.6 

9.999113 

— 

5    8  12.04 

0    0    0 

Hamburg 

+  53  33    7.0 

—  11    0.8 

9.999062 

— 

5  48    5.74 

— 

0  39  53.7 

Hanover  . 

+  43  42  15 

—  11  29.8 

9.999309 

— 

0  19    4.13 

+ 

4  49    7.91 

Hastings-on- Hudson 

+  40  59  25 

—  1 1  23.6 

9.999378 

— 

0  12  42.4 

+ 

4  55  29.64 

Haverford 

+  40    0  40.1 

—  11  19.8 

9.999402 

««. 

0    6  59.34 

+ 

5    1  12.70 

Helsingfors 

+  60    9  43.3 

—    9  57.1 

9.998909 

— 

6-48    1.20 

1  39  49.16 

Hudson    . 

+  41  14  42.6 

-  11  24.4 

9.999371 

+ 

0  17  32.12 

+ 

5  25  44.16 

Ipswich    . 

+  52    0  33.0 

—  11  11.0 

9.999100 

5  13    7.84 

0    4  55.80 

Karlsruhe 

4-  49    0  29.6 

—  11  24.2 

9.999175 

— 

5  41  48.55 

— 

0  33  36.51 

Kasan 

+  55  47  24.2 

—  10  43.0 

9.999009 

_ 

8  24  40.94 



3  16  28.9 

Kew 

+  51  28    6 

—  11  13.6 

9.!)99114 

— 

5    6  56.94 

+ 

0    1  15.1 

Kiel 

+  54  20  29.7 

—  10  55.0 

9.999043 

— 

5  48  47.80 

0  40  35.76 

Kiew        . 

+  50  27  ILl 

—  11  18.6 

9.999139 

— 

7  10  12.68 

— 

2    2    0.64 

Konigsberg 

+  54  42  50.6 

—  10  52.0 

9.999034 

— 

6  30  10.95 

— 

1  21  58.91 

Kremsmiinster . 

+  48     3  23.7 

—  11  27.0 

9.999199 



6    4  44.24 



0  56  32.2 

Leiden 

+  52     9  20.0 

—  11    9.8 

9.999097 

— 

5  26    8.39 



0  17  56.35 

Leipzig    . 

+  51  20    6.3 

—  11  14.3 

9.999117 

— 

5  57  46.06 



0  49  34.02 

1  Leyton 

+  51  34  34 

—  11  13.0 

9.999111 

— 

5    8  11.17 

+ 

0    0    0.87 

Lisbon  {Marine  Obs. 

') 

+  38  42  17.6 

—  11  13.5 

9.999435 

— 

4  31  47.04 

+ 

0  36  25.0 

Lisbon  {Royal  Obs.) 

+  38  42  31.3 

.-  11  13.6 

9.999435 



4  31  27.36 

+ 

0  36  44.68 

Liverptiol 

+  53  24    4 

—  11    1.8 

9.999066 

— 

4  55  54.84 

+ 

0  12  17.2 

Liibec 

+  53  51  31.2 

—  10  58.6 

9.999055 

— 

5  50  57.59 

0  42  45.55 

Lund 

+  55  41  52.1 

—  10  43.8 

9.999011 

— 

6    0  57.07 



0  52  45.03 

Lyons 

+  45  41  40.0 

—  11  30.5 

9.999259 

— 

5  27  19.90 

— 

0  19    7.86 

Madison  , 

+  43    4  37.0 

—  11  28.9 

9.999325 

+ 

0  49  25.79 

+ 

5  57  37.83 

Madras 

+  13    4    8.1 

—    5    3.3 

9.990926 

10  29  11.46 

5  20  59.42 

Madrid 

+  40  24  30.0 

—  11  21.4 

9.999393 

—. 

4  53  26.64 

+ 

0  14  45.4 

Manheim 

+  49  29  IJ.O 

-  11  22.5 

9.999163 

— 

5  42    2.56 

0  33  50.52 

Marburg 

+  50  48  46.9 

—  11  16.9 

9.999130 

— 

5  43  17.04 

— 

0  35    5.0 

Markree 

+  54  10  31.8 

—  10  56.2 

9.999047 



4  34  23.64 

+ 

0  33  48.4 

Marseilles 

+  43  18  19.1 

—  1 1  29.3 

9.999320 



5  29  46.68 

0  21  34.64 

Melbourne 

-  37  49  53.3 

+  11    8.6 

9.999456 

.— 

14  48    6.18 



9  39  54.14 

Mexico     . 

+  19  26     1.3 

-    7  12.2 

9.999840 

+ 

1  28  14.63 

+ 

6  36  26.67 

Milan 

+  45  27  59.2 

—  1 1  30.6 

9.999265 

5  44  58.01 

— 

0  36  45.97 

Modena    . 

+  44  38  52.8 

—  1 1  30.6 

9.999285 

_ 

5  51  54.84 

.. 

0  43  42.8 

Montsouris 

+  48  49  18.0 

—  11  24.8 

9.999180 

— 

5  17  32.72 



0    9  20.68 

1  Moscow    . 

+  55  45  19.8 

—  10  43.3 

9.999009 

.— 

7  38  28.94 



2  30  16.9 

[  Mount  Hamiltoi 

a 

+  37  20  23.5 

—   11    5.5 

9.099468 

+ 

2  58  22.05 

+ 

8    6  34.09 

Munich     . 

+  48     8  45.5 

—  1 1  26.7 

9.999197 

5  54  38.17 

0  46  26.13 

Naples     . 

+  40  51  45.4 

—  11  23.1 

9.999381 

_ 

6    5  12.94 

_ 

0  57    0.9 

Nashville 

'_-- 

+  36     8  58.2 

-  10  57.3 

9.999497 

+ 

0  38  55.93 

_+ 

5477.97 
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POSITIONS  OF  OBSERVATORIES. 

{North  Latitudes  and  West  Longitudi 

IS  are  Considered  Positive.) 

LaUtude. 

Bedactioii 
to 

I^gjO. 

Iioagitadf 

> 

Place. 

Latitade. 

From  Washington. 

From  Greenwich.     1 

Natal       . 

-  29  50  47!o 

4- 

1    II 
9  55.8 

9.999648 

h     m      8 

-  7  10  13.20 

^^ 

Ii     m     a        1 
2    2    1.16 

Neuchatel 

+  46  59  51.0 

H  89.1 

9.999886 

-  5  36    2.24 

— 

0  27  50.2 

New  Haven 

4-  41  18  36.5 

— 

11  84.6 

9.999370 

-  0  16  29.90 

+ 

4  51  42.14 

New  York  (Co2«iii&.CaZ/.) 

+  40  45  23.1 

~ 

11  88.7 

9.999384 

—  0  12  18.40 

+ 

4  55  53.64 

New  York  (Butherfurd) 

+  40  43  48.5 

— 

]  1  88.G 

9.999384 

-  0  12  15.00 

+ 

4  55  57.01 

Nice 

+  43  43  16.7 

._ 

11  80.8 

9.999309 

-  5  37  24.24 



0  29  12.20 

Nicolaeff . 

+  46  58  20.6 

— 

11  89.3 

9.999886 

-  7  16    6.14 

— 

2    7  54.1    ' 

Odessa     . 

4-  46  28  36 

— 

11  89.8 

9.999839 

-  7  11  14.34 

— 

2    3    2.3 

Ogden 

+  41  13    8.6 

— 

11  84.3 

9.999378 

+  2  19  47.52 

4- 

7  27  59.56 

0-Gyalla . 

+  47  52  43.4 

— 

11  87.4 

9.999304 

-  6  20  57.63 

1  12  45.59 

Olmiitz     . 

+  49  35  43 

_ 

1188.1 

9.999160 

-  6  17  14.64 



1    9    2.6 

Oxford  {Mississippi) 

^1-  34  22  12.6 

— 

10  48.9 

9.999540 

+  0  49  55.05 

+ 

5  58    7.09 

Oxford  (Radcliffe)     . 

+  51  45  36.0 

— 

11  18.0 

9.999106 

-  5    3    9.44 

4- 

0    5    2.6 

Oxford    University)  . 

+  51  45  34.2 

— 

11  18.0 

9.999106 

-  5    3  11.64 

+ 

0    5    0.40 

Padua 

+  45  24    2.5 

— 

11  30.6 

9.999866 

-  5  55  41.17 

— 

0  47  29.13 

Palermo  . 

+  38    6  44 



11  10.8 

9.999449 

-  6    1  37.04 



0  53  25.0 

Paramatta 

-  33  48  49.8 

4-  10  37.8 

9.999553 

- 15  12  18.24 

— 

10    4    6.2 

Paris 

4-48  50  11.8 

— 

1184.8 

9.999179 

-  5  17  32.99 

— 

0    9  20.95 

Philadelphia      . 

4-  39  57    7.5 

— 

11  19.5 

9.999404 

-  0    7  33.58 

4- 

5    0  38.46 

Plonsk      . 

4-  52  37  40.0 

— 

11    6.9 

9.999065 

-  6  29  44.05 

— 

1  21  32.01 

Pola 

4-  44  51  49.0 

»_ 

1 1  30.6 

9.999880 

-  6    3  35.22 

_ 

0  55  23.18 

Portsmouth 

4-  50  48    3.0 

— 

11  17.0 

9.999130 

-  5    3  48.14 

+ 

0    4  23.90 

Potsdam   . 

4-  52  22  56 

— 

11    8.4 

9.999091 

-  6    0  29.04 

0  52  17 

Poughkeepsie   • 

4-  41  41  18 

..^ 

1185.8 

9.999360 

-  0  12  38.44 

+ 

4  55  33.6 

Prague     .         . 

4-  50     5  18.8 

— 

11  80.8 

9.999148 

-  6    5  53.44 

— 

0  57  41.4 

Princeton 

4-  40  20  57.8 



11  81.8 

9.999394 

-  0    9  34.54 

+ 

4  58  37.50 

Pulkowa  . 

4-  59  46  18.7 

— 

10    1.8 

9.998917 

-  7    9  30.71 

— 

2    1  18.67 

Quehec    . 

4-  46  48  17.3 



1189.4 

9.999831 

-  0  23  22.74 

+ 

4  44  49.3 

Rio  de  Janeiro  . 

-  22  54  23.8 

+ 

8  14.0 

9.999788 

-  2  15  30.63 

+ 

2  52  41.41 

Rochester 

4-43     9  16.8 

11  89.0 

9.999384 

+  02    9.74 

+ 

5  10  21.78 

Rome  (CoZZ.  Rom,)   . 

4-  41  53  53.6 



11  86.3 

9.999355 

-  5  58    6.74 



0  49  54.70 

San  Fernando  . 

4-  36  27  41.5 

— 

10  59.5 

9.999490 

—  4  43  22.44 

+ 

0  24  49.6 

Santiago  de  Chile 

-  33  26  42.0 

4- 

10  34.4 

9.999561 

-  0  25  25.74 

+ 

4  42  46.30 

Schwerin . 

4-  53  37  38.2 

11    0.8 

9.999061 

-  5  53  52.74 

0  45  40.7 

Senftenbcrg 

4-  50     5  10.1 

- 

11  80.8 

9.999148 

-  6  14    2.64 

— 

1    5  50.6 

South  Hadley   . 

4-42  15  18.2 



n  87.3 

9.999346 

-  0  17  51.75 

4 

4  50  20.29 

Speier 

4-  49  18  55.4 

— 

1133.8 

9.999167 

-  5  41  57.64 

— 

0  33  45.6 

St.  Louis . 

4-  38  38    3.6 



11  13.8 

9.999437 

+  0  52  37.07 

+ 

6    0  49.11 

St.  Petersburg  . 

4-  59  56  29.7 

— 

9  59.8 

9.998913 

-  7    9  25.54 

2    1  13.5 

Stockholm 

4-  59  20  33.0 

— 

10    6.9 

9.998987 

-  6  20  26.04 

— 

1  12  14.00 

Stony  hurst 

4-  53  50  40 



10  58.7 

9.999055 

-  4  58  19.36 

+ 

0    9  52.68 

Strassburg  (New  Obs.) 

4-  48  34  59.7 

— 

11  85.5 

9.999186 

-  5  39  16.69 

0  31    4.65 

Strassburg  (OZd  Obs.) 

4-  48  34  53.8 

— 

11  85.5 

9.999186 

-  5  39  14.53 

— 

0  31    2.49 

Sydney    . 

-33  51  41.1 

4- 

10  38.3 

9.999558 

-15  13    1.58 

— 

10    4  49.54 

Taschkent 

+  41   19  32.2 

1 1  84.7 

9.999369 

-  9  45  22.84 

— 

4  37  10.80 

Toulouse  . 

4-  43  36  47 

__ 

II  89.7 

9.999318 

-  5  14    3.14 

_ 

0    5  51.1 

Turin 

4-45     4     6.0 

— 

Jl  30.7 

9.999875 

-  5  39    0.44 

— 

0  30  48.4 
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POSITIONS  OF  OBSERVATORIES. 
{North  Latitudes  and  West  Longitudes  are  Considered  Positive.) 


Place. 


Twickenham     . 
Univ.  of  Virginia 
Upsala 
Utrecht    . 
Venice 

Vienna  (JosepJisiadl) 
Vienna  (New  Obs.)  . 
Vienna  {Old  Ohs.)   . 
Warsaw  . 
Washington 

West  Point 
Wilhelmshavcn 
Williamstown  {Mass.) 
Williamstown  {Victoria) 
Wilna       . 

Windsor  . 
Zurich 


Latitude. 


+  51  27     4.2 

+  38  2     1.2 

-f  59  51  31.5 

4-  52  5  10.5 

+  45  25  49.5 

4-  48  12  53.8 

+  48  13  55.4 

+  48  12  35.5 

+  52  13    5.7 

+  38  53  38.8 

+  41  23  31 

+  53  31  52.0 

+  42  42  49 

-  37  .^)2 

+  54  41 


7.2 
0 


-  33  36  28.9 
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9.999334 
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6  32  19.44 
0    0    0 
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5  40  47.25 
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li     m      a 

0  1  13.1 
5  14    5.22 

1  10  30.19 
0  20  31.7 
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1  5  25.3 
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-  0  32  35.21 
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-  9  39  38.8 

-  1  41  11.9 
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ON  THE  ARRANGEMENT  AND  USE  OF  THE  AMERICAN 
EPHEMERIS  AND  NAUTICAL  ALMANAC- 


PART  I— THE  EPHEMERIS  FOR  THE  MERIDIAN  OP  GREENWICH. 

The  greater  portion  of  this  Ephemeris,  embracing  the  positions  of  the  sun  and  moon; 
the  distances  of  the  moon  from  the  centres  of  the  snn  and  the  four  most  conspicaons 
planets^  and  from  certain  fixed  stars;  the  ephemerides  of  the  planets  Mercnry^  Venus, 
Mars,  Japiter,  and  Saturn,  is  designed  for  the  special  use  of  navigators.  The  remainder 
contains  the  ephemerides  of  Uranus  and  Neptune,  the  heliocentric  co-ordinates  of  the 
seven  major  planets,  the  rectangular  equatorial  co-ordinates  of  the  suu,  the  moon's 
longitude  and  latitude,  data  for  the  libration  of  the  moon,  the  obliquity  of  the  ecliptic, 
the  equation  of  the  equinoxes,  etc. 

TIME. 

Astronomers  make  use  of  several  different  kinds  of  time:  mean  solar  time;  true, or  apparent 
solar  time;  and  sidereal  time. 

Solar  Time, — Solar  time  is  that  used  for  all  the  purposes  of  ordinary  life,  and  is  measured 
by  the  daily  motion  of  the  sun.  A  Solar  Day  is  the  interval  of  time  between  two  successive 
transits  of  the  sun  over  the  same  meridian ;  and  the  hour-angle  of  the  sun  is  called  Solar  Time, 
This  is  the  most  natural  and  direct  measure  of  time.  But  the  intervals  between  the  successive 
returns  of  the  sun  to  the  same  meridian  are  not  exactly  equal,  owing  to  the  varying  motion  of 
the  earth  around  the  sun,  and  to  the  obliquity  of  the  ecliptic.  The  intervals  between  the  sun's 
transits  over  the  meridian  being  unequal  it  is  impossible  to  regulate  a  clock  or  chronometer  so 
that  it  shall  accurately  follow  the  sun. 

To  avoid  the  irregularity  which  would  arise  from  using  the  true  sun  as  the  measure  of  time, 
a  fictitious  sun,  called  the  Mean  Sun^  is  supposed  to  move  in  the  equator  with  a  uniform  velocity. 
This  mean  sun  is  supposed  to  keep,  on  the  average,  as  near  the  real  sun  as  is  consistent  with 
perfect  uniformity  of  motion;  it  is  sometimes  in  advance  of  it,  and  sometimes  behind  it,  the 
greatest  deviation  being  about  16  minutes  of  time. 

Mean  Solar  Time^  which  is  perfectly  equable  in  its  increase,  is  measured  by  the  motion  of  this 
mean  sun.  The  clocks  in  ordinary  use  and  the  chronometers  used  by  navigators  are  regulated 
to  mean  solar  time. 

True,  or  Apparent  Solar  Time  is  measured  by  the  motion  of  the  real  sun. 

The  difference  between  apparent  and  mean  time  is  called  the  Eqiuition  of  Time,  By  means 
of  it,  we  change  apparent  to  mean  time,  or  the  reverse.  Thus,  if  the  apparent  time  be  given, 
the  mean  time  corresponding  to  it  will  be  obtained  by  adding  or  subtracting  the  equation  of 
time,  according  to  the  precept  at  the  head  of  the  column  in  which  it  is  found,  on  page  I  of 
the  Calendar  for  each  month.  If  the  mean  time  be  given,  the  apparent  time  is  obtained  by 
applying  the  equation  of  time  as  directed  by  the  precept  on  page  II  of  the  Calendar. 

Sidereal  Time, — Sidereal  time  is  measured  by  the  daily  motion  of  the  stars;  or,  as  it  is  used 
by  astronomers,  by  the  daily  motion  of  thai  point  in  the  equator  from  which  the  true  right  ascen- 
sion of  the  stars  is  counted.     This  point  is  the  vernal  equinox,  and  its  hour-angle  is  called 
Sidereal  Time,     Astronomical  clocks,  regulated  to  siderea*  time  are  called  sidereal  clockB. 
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A  Sidereal  Day  is  the  interval  of  time  between  the  transit  of  the  vernal  equinox  over  the 
meridian,  and  its  next  succeeding  return  to  the  same  meridian.  It  is  about  3™  56*  shorter  than 
the  mean  solar  day;  365J  solar  days,  or  a  year,  being  divided  into  3664  sidereal  days.  It  is 
divided  into  24  hours.  The  sidereal  hours  are  counted  from  0  to  24,  commencing  with  the 
instant  of  the  passage  of  the  true  vernal  equinox  over  the  upper  meridian,  and  ending  with  its 
return  to  the  same  meridian.  About  March  21st  of  each  year  the  sidereal  clock  agrees  with  the 
mean  time,  or  ordinary  clock,  and  the  former  gains  on  the  latter  about  3*°  46*  per  day,  so  that 
at  the  end  of  a  year  it  will  have  gained  an  entire  day,  and  will  again  agree  with  the  mean  time 
clock. 

Day. — The  Civil  Day,  according  to  the  customs  of  society,  commences  at  midnight,  and 
comprises  twenty-four  hours  from  one  midnight  to  the  next  following.  The  hours  are  counted 
from  0  to  12  from  midnight  to  noon,  after  which  they  are  again  reckoned  from  0  to  12  from 
noon  to  midnight.  Thus  the  day  is  divided  into  two  periods  of  12  hours  each,  of  which  the  first 
is  marked  A.  M.,  and  the  last  is  marked  P.  M. 

The  Astronomical  Day  commences. at  noon  on  the  civil  day  of  the  same  date.  It  also  com- 
prises twenty -four  hours,  but  they  are  reckoned  from  0  to  24,  and  from  the  noon  of  one  day  to 
that  of  the  next  following.  The  astronomical  as  well  as  the  civil  time  may  be  either  apparent 
or  mean,  according  as  it  is  reckoned  from  apparent  noon  or  from  mean  noon. 

The  civil  day  begins  twelve  hours  before  the  astronomical  'day;  therefore  the  first  period 
of  the  civil  day  answers  to  the  last  part  of  the  preceding  astronomical  day,  and  the  last  period 
of  the  civil  day  corresponds  to  the  first  part  of  the  same  astronomical  day.  Thus,  January  9th, 
2  o'clock,  A.  M.,  civil  time,  is  January  8th,  14^,  astronomical  time;  and  January  9th,  2  o'clock, 
P.  M.,  civil  time,  is  also  January  9th,  2*^,  astronomical  time.  The  rule,  then,  for  the  transfor- 
mation of  civil  time  into  astronomical  time  is  this:  —  If  the  civil  time  is  marked  A.  M.,  take  one 
from  the  day  and  add  twelve  to  the  JiourSy  and  tlie  result  is  the  astronomical  time  wanted ;  if  the 
civil  time  is  marked  P.  M".,  take  away  tlie  designation  P,  3f.,  and  the  astronomical  time  is  had 
without  further  change. 

To  change  astronomical  to  civil  time^  we  simply  write  P.  M.  after  it,  if  it  is  less  than  12 
hours.  If  greater  titan  12  hours,  we  subtract  12  hours  from  it,  add  1  to  the  days,  and  write 
A.  M  For  example,  January  3d,  23  hours,  astronomical  time,  is  January  4lh,  1 1  o'clock,  A.  M. 
civil  time. 

If  the  lon^tudo  from  Greenwich  be  expressed  in  time,  and,  when  west^  added  to  the  local 
time,  or,  when  east,  subtracted  from  the  local  time,  the  result  is  the  corresponding  Greenwich 
time.  If  the  local  mean  lime  is  used,  the  result  is  the  Greenwich  mean  time,  which  ordinarily 
is  that  required  for  the  use  of  this  Ephemeris.  The  rule  is  the  same,  whether  we  use  mean  or 
sidereal  time. 

THE  CALENDAB. 

The  Calendar  is  divided  into  twelve  months,  and  to  each  month  are  assigned  eighteen  pages, 
the  contents  of  which  are  as  follow :  — 

Page  I  contains,  for  Greenwich  apparent  noon  of  each  day,  The  Sun*8  Apparent  Right 
Ascension  and  Declination^  and  the  Equation  of  Time.  Adjoining  columns  contain  the  differ- 
ences of  these  quantities  for  one  hour.  By  multiplying  this  difference  by  the  hourr  and  parts 
of  an  hour  from  Greenwich  apparent  noon,  and  adding  the  amount  to,  or  subtracting  it  from, 
the  quantity  at  noon,  according  as  that  quantity  is  increasing  or  decreasing,  we  obtain  the  value 
of  any  quantity  for  any  given  Greenwich  apparent  time.  The  hourly  differences  are  given  for 
the  instant  of  apparent  noon  at  Greenwich,  and,  when  greater  accuracy  is  required,  should  be 
first  interpolated  for  half  the  hours  and  parts  of  an  hour  of  the  Greenwich  apparent  time. 

This  page  is  chiefly  used  when  the  sun  is  observed  on  the  meridian,  and  the  local  apparent 
lime  is  0**0™.  O*.  The  longitude  from  Greenwich  expressed  in  time,  if  west,  is  at  that  instant  the 
Greenwich  apparent  time,  or  time  after  Greenwich  apparent  noonj  if  east,  it  is  time  before 
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Greenwich  apparent  noon.  The  longitude  of  any  place  is  therefore  employed  in  reducing  the 
quantities  on  this  page  to  apparent  noon  at  the  place. 

The  right  a.scension  of  the  sun  thus  reduced  is  the  sidereal  time  of  local  apparent  noon.  The 
difference  between  it  and  the  clock  time  of  the  meridian  passage  of  the  sun  is  the  error  of  the 
clock  on  sidereal  time. 

The  declination  of  the  sun  reduced  to  the  meridian,  or  apparent  noon,  of  the  place,  is  required 
in  finding  the  latitude  from  a  meridian  altitude  of  the  sun. 

As  an  example  of  the  use  of  page  I:  — 

Let  the  sun's  declination  be  required  at  apparent  noon,  1891,  May  31,  at  a  plnco  whose 
longitude  is  ITS'*  4(K,  or  ll'»  58™  40'  east  from  Greenwich  : 

b      m       8 
Local  apparent  time  .  .  May  31,        0       0      0 

Longitude  from  Greenwich  (subtractive)  .  .11     TiS    40 

Greenwicii  apparent  time    .  .  .  May  30,       12       1     20 

Reducing  the  minutes  and  seconds  to  decimals  of  an  hour,  we  find  that  this  moment  is  12''.022 
after  Greenwich  apparent  noon  on  May  30,  or  ir\978  before  Greenwich  apparent  noon  on 
May  31. 

On  page  71  of  the  Ephemcris  we  find  that  the  change  of  declination  in  one  hour  is 

May  30,  at  Greenwich  apparent  noon  22.33 

May  31,  at  Greenwich  apparent  noon         .  21.38 

Difference  for  one  day  .....  0.95 

If  we  want  to  be  very  exact,  we  find  the  amount  of  this  hourly  difference  for  the  time  v/iiich 

is  half  way  between  Greenwich  noon  and  the  time  of  observation;  that  is,  for  6  hours  nfler 

Greenwich  noon  of  the  30th,  this  being  half  of  12  hours.     Six  hours  is  0.25  of  a  day;  so  the 

calculation  is  as  follows:  — 

Difference  for  one  hour,  May  30    . 
Change  for  0J35  of  a  day  or  0".95  X  0.25  . 
Difference  at  6  hours  after  noon 

22".09  X  12.022  =  265".6  =  4'  25".6 

Declination  at  Greenwich  noon.  May  30   . 

Change  in  12.022  hours  (additive) 

San*8  declination  at  time  of  observation    . 

When  the  time  of  observation  is  only  a  few  hours  before  Greenwich  noon,  it  may  be  better  to 
count  the  longitude  backward  from  this  nearest  noon.  Thus,  in  the  example  just  given,  the  time 
is  11^.978  before  Greenwich  noon  of  May  31;  half  this  interval  is  about  0.25  of  a  day,  and 
the  hourly  motion  for  the  middle  of  the  interval  is  2V'.GS.     Then,  we  find  :  — 

Declination  at  Greenwich  noon,  May  31  .    N.  21  TtG  12.3 

Product  of  21".63  X  11.978  =  259".l  (subtractive)      .  4  19.1 

Sun's  declination  at  time  of  observation  .  .    N.  21  50  53.2 

It  will  always  be  well  to  make  the  calculation  by  both  methods,  as  their  agreement  will  show 
both  to  be  right. 

At  sea  it  is  ordinarily  sufficient  to  have  the  declination  to  the  nearest  half  minute,  and  the 
reduction  may  be  found  by  Table  V  of  Bowditch's  American  Practical  Navigator, 

The  equation  of  time,  as  has  been  before  explained,  is  the  number  of  minutes  and  seconds  to 
be  added  to  or  subtracted  from  the  apparent  time,  or  the  time  given  by  an  observation  of  the 
sun,  to  obtain  the  mean  time.  The  heading  of  the  column  directs  the  manner  in  which  the 
equation  is  to  be  applied.  When  there  is  a  change  in  the  course  of  the  month  from  addition 
to  subtraction  or  the  reverse  (as  in  the  months  of  April  and  June),  the  two  different  directions 
are  separated  by  a  line,  while  a  corresponding  line  below  points  out  the  dates  between  which  the 
change  takes  place.  The  equation  of  time,  as  given  on  page  I,  is  the  mean  time  of  apparent 
noon,  or  the  hour-angle  of  the  mean  sun  at  that  instant. 
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The  Sun*8  Semidiameter  and  the  Sidereal  Time  of  Semidiameler  Passing  Meridian  are  also 
given  on  page  I.  The  sun^s  semidiameter  is  used  in  reducing  the  altitude  of  the  upper  or 
lower  limb  of  the  sun  to  the  altitude  of  the  center ;  and  in  reducing  the  angular  distance  of 
the  limb  from  the  moon  or  some  other  object,  to  the  distance  from  the  center  of  the  sun.  The 
sidereal  time  of  semidiameter  passing  the  meridian  is  employed  in  obtaining  the  passage  of 
the  sun^s  center  over  the  wires  of  a  transit-instrument,  when  the  passage  of  one  limb  only 
has  been  observed.  The  quantity  found  in  this  column  is  to  be  added  to  the  time  of  transit 
of  the  first,  or  western,  limb;  and  to  be  subtracted  from  the  time  of  transit  of  the  second,  or 
eastern,  limb. 

Page  II  contains,  for  Greenwich  mean  noon  of  each  day,  The  Suri^s  Apparent  Right  Ascen* 
sion^  and  Declination^  the  Equation  of  Time^  and  the  Sidereal  Time  of  Mean  Noon.  The 
hourly  changes  of  these  quantities  are  also  given,  and  may  be  used  in  reducing  them  to  any 
Greenwich  mean  time.  The  hourly  changes  may  be  first  intrepolated  for  half  the  Greenwich 
time,  when  great  precision  is  required,  in  the  way  described  in  explaining  the  calculation  of  the 
declination. 

The  right  ascension  and  declination  on  pages  I  and  II  are  affected  by  aberration,  and  there* 
fore  denote  the  apparent  position  of  the  true  sun.  Page  II  is  more  conveniently  uesd  when  the 
mean  time  is  known.  This  is  the  case  in  most  observations  of  the  sun  out  of  the  meridian, 
when  the  times  have  been  noted  by  a  clock  or  chronometer  regulated  to  mean  time.  The  quan- 
tities on  this  page  can  be  reduced  to  mean  noon  of  any  place  by  interpolating  for  the  longitude, 
as  in  the  example  of  the  stm^s  declination  on  the  preceding  page. 

The  sun^s  declination  is  required  for  finding  the  latitude  of  the  place,  the  local  time,  and  the 
sun's  azimuth  and  amplitude,  from  observations  of  the  sun. 

The  equation  of  time  is  needed  in  finding  the  mean  time  from  observations  of  the  sun,  and 
the  latitude  from  observations  out  of  the  meridian.  The  heading  of  the  column  directs  the 
manner  in  which  it  is  to  be  applied  to  mean  time  to  obtain  the  apparent  time. 

The  equation  of  time,  as  given  on  page  II,  is  the  apparent  lime  of  myan  noon ;  and  is  cquiv- 
alent  to  the  hour-angle  of  the  true  sun  at  the  instant  of  mean  noon. 

The  sidereal  time  of  mean  noon  is  also  the  right  ascension  of  the  mean  sun  at  Greenwich 
mean  noon.  It  may  be  reduced  for  the  longitude,  or  to  any  Greenwich  mean  time,  by  using 
the  hourly  difference,  9*.8565;  or  by  Table  III,  appended  to  this  volume,  for  reducing  intervals 
of  mean  solar  to  sidereal  time.  Table  LI  of  Bowditch's  Navigator  may  be  used  for  the  same 
purpose  when  only  the  nearest  quarter  of  a  second  is  required. 

The  sun's  right  ascension  and  the  sidereal  lime  of  mean  noon,  or  right  ascension  of  the  mean 
sun,  arc  useful  in  converting  mean  time  to  sidereal  time.  We  first  find  the  Greenwich  mean 
time,  then  the  R.  A.  of  the  mean  sun  for  this  time,  as  last  explained :  this  being  added  to  the 
local  mean  time  will  give  the  sidereal  time. 

The  sidereal  time  of  mean  noon,  reduced  for  the  longitude  of  the  place,  is  also  used  in  con- 
verting sidereal  lime  to  mean  time.  Subtracting  the  reduced  value  from  the  given  sidereal  time, 
gives  the  interval  of  sidereal  time  from  noon.  Subtracting  from  this  the  corresponding  reduc- 
tion of  a  sidereal  interval  to  a  mean  time  interval,  iu  Table  II,  appended  to  this  volume,  or 
Table  LII  of  Bowditch's  Navigator^  will  give  the  mean  time  required.  This  reduction  may 
also  be  found  by  multiplying  9'.8296  by  the  hours  and  parts  of  an  hour  of  the  given  sidereal 
time. 

As  examples  of  the  use  of  page  II :  — ^ 

1. — Let  the  sun's  right  ascension  and  the  equation  of  time  be  required  for  1691,  May  15^ 
9h  201  308^  ^  M.,  mean  time,  at  a  place  whose  longitude  is  100*'  10^,  or  6'*40«40«,  west  of 
Greenwich. 

h    m    • 
Local  astronomical  mean  time  .  .  .  May  14,        i21    2  30 

Longitude  from  Greenwich  (additive)  .  .  6  40  40 

Greenwich  mean  time .  ....  May  15,  3  43  10>=s3i>.7l94 
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Sun*s  Right  Ascension.  Lquation  of  Time, 

h   m     8  m     s 

May  15,  Greenwich  noon   .    3  27  53.30  May  15,  noon     .        .    3  4B.£f9  (additive). 

H.  D.  9«.872  X  3.7194  .        .  +    0  36.78  H.  D.  —  0«.0I 5  X  3.72  —    0.06 

3  28  30.02  3  48.93 

In  thii  case,  tlie  liourly  differences  interpolated  to  balf  the  interval,  or  l^.*J  after  noon,  have  been  used. 

The  equation  of  time  in  this  example  is  additive  to  mean  time.    Its  reduction  could  also  have  been  found 

by  Table  VI,  A.,  of  Bowditch^s  Jfavigator,  but  to  seconds  only. 

2.— If  the  sidereal  timtj  is  required  for  ihe  same  date  and  time,  we  have:  — 

h    m     8 
May  I5|  Sidereal  Time  (at  Greenwich  mean  noon)  .      3  31  42.20 

Hourly  difference  9-.8565X  3.7194 +    0  36.G(> 

Add  the  local  astronomical  mean  time  .  .  .    21     2  30.00 

The  required  sidereal  time  is  (rejecting  24^')    .  .  .      0  :M  4d.l)3 

The  reduction  0™3Ci*.66  could  have  been  found  in  Table  III  corresponding  to  tlie  (ireenwirh  mean  time 

3h  43™  10«.     Also,  by  Table  LI  of  Bowditcii's  Kavigator,  the  reduction  is  C"*  36«.7. 

3. — Oa  1891  i  May  15,  A.  M.,  at  a  place  whose  longitude  is  lOO"*  W  W.,  suppose  the  sidereal 

time  to  be  0^36"^  37'.  16,  and  that  the  corresponding  mean  time  is  required. 

The  astronomical  day  is  May  14;  the  longitude  in  time,  +6'»40™40%  or  +6''.G7H. 

h    m     8 
May  14,  Sidereal  Time  (at  Greenwich  mean  noon)  .      3  27  45.73 

The  H.  D.  9«.8565  X  6.678,  or  the  reduction  for  6^  40"  40-  in  Table  III  .  +     1     5.82 

The  sidereal  time  of  local  mean  noon     .  .  .      3  28  51.55 

The  given  sidereal  time  (-f-24i>,  if  necessary  for  the  following  subtraction)    .  24  36  37.16 

Subtracting  the  first  from  the  second  gives  the  sidereal  interval  from  noon    .  21     7  45.01  =s21'>. 12934 

—  9-.8296  X  21.12934,  or  the  reduction  for  21^  7m  45«.61  in  Table  II     .  .  —    3  27.71 

The  required  astronomical  mean  time  is  .  May  14,  21     4  ]7.!)0 

Page  III  contains,  for  Greenwich  mean  noon  of  each  day,  The  Sun's  True  Longitude  and 
Latitude^  and  the  Logarithm  of  the  Radius  Vector  of  the  Earth,  The  longitudes  of  the  sun 
are  the  true  longitudes,  not  corrected  for  aberration.  The  longitude  is  given  in  two  columns, 
headed  X  and  X'\  X  representing  the  sun's  longitude  counted  from  the  true  equinox  of  the  date*; 
and  X\  the  same  co-ordinate  counted  from  the  mean  equinox  of  the  beginning  of  the  year, 
(January  O'^.O).  A  column  of  hourly  differences  enables  the  computer  to  obtain  the  sun's 
longitude  for  any  hour  from  noon.  The  hourly  differences  of  the  logarithm  of  the  radius  vector 
are  likewise  given.     The  latitude  is  referred  to  the  ecliptic  of  the  date. 

The  last  column  on  page  III  contains  the  Mean  Time  of  Sidereal  Noon ;  that  is,  the  numher 
of  hours,  minutes  and  seconds  after  Greenwich  mean  noon  when  the  first  point  of  Aries  passes 
the  meridian  of  Greenwich.  It  may  be  reduced  to  any  meridian  by  interpolating  for  the  long- 
itude, or  to  any  Greenwich  sidereal  time  by  means  of  the  hourly  difference,  —  9*.8296.  The 
reduction,  however,  can  be  taken  directly  from  Table  II  for  reduciug  intervals  of  sidereal  time 
to  mean  solar  time;  or,  approximately,  from  Table  LII  of  Bowditch's  Navigator. 

This  column  may  be  used  in  converting  sidereal  time  to  mean  time  instead  of  that  on  page  11. 
As  an  illustration,  let  us  take  Example  3,  above. 

It  is  seen  in  advance  that  the  sum  of  the  mean  time  of  sidereal  noon  and  the  given  sidereal 
time  is  less  than  24  hours.  Were  it  more  than  24  hours,  the  mean  time  of  sidereal  noon  should 
be  taken  out  for  May  13,  that  is  the  preceding  astronomical  day. 

h     m      8 
May  14,  the  mean  time  of  Greenwich  sidereal  noon  is         .  20  26  52.39 

The  H.  D.  —  9«.8296  X  6.678,  or  the  reduction  for  long.,  Table  11  —     1     5.64 

The  mean  time  of  local  sidereal  noon          .            .            .            .  20  27  46.75 

Add  the  given  sidereal  time   ......  0  36  37.16=0^.6103 

The  sum  is 21    4  23.91 

»-  9«.8396  X  0.6103,  or  the  reduction  for  0^  36"  37«.2  in  Table  II    .  -^    0    6.00 

The  required  astronomical  mean  time           ,           .            May  14,  21     4  17.91 
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Page  IV  contains  The  MoorCs  Semidiameter  and  Equatorial  Horizontal  Parallax,  for  each 
mean  noon  and  midnight  at  Greenwich.  Columns  adjoining  those  of  the  horizontal  parallax 
give  the  change  of  this  quantity  in  one  hour,  by  means  of  which  it  can  be  reduced  to  any  other 
Greenwich  mean  time,  in  the  same  way  as  the  sun^s  declination  and  the  equation  of  time  in  the 
preceding  examples.  The  sign  plus  or  minus  prefixed  to  the  hourly  differences,  shows  whether 
the  horizontal  parallax  is  increasing  or  decreasing. 

The  reduction  of  the  moon's  semidiameter  may  be  readily  found  by  multiplying  the  reduction 
of  the  horizontal  parallax  by  0.272.  It  may  also  be  obtained  from  Table  XI  of  Bowditch's 
Navigator,  or  by  simply  computing  the  proportional  part. 

If,  for  example,  the  semidiameter  of  the  moon  is  to  be  taken  out  for  18D1,  May  21,  10'',  P.  M.,  Green- 
wich mean  time,  we  see  that  the  difference  of  the  semidiameters  at  noon  and  midnight  of  May  t^i  is  4 ".4; 
then, 

1-^u     :     loh     =     4".4     :     :3".7, 
which  is  the  correction  to  be  added  to  the  semidiameter  at  noon,  because  the  semidiameter  is  increasing. 

The  moon's  semidiameter  then,  for  May  21,  10>',  is  13'  1)".3  -f  3".7,  or  1;V  KRO. 

The  moon's  semidiameter  and  horizontal  parallax  arc  required  for  all  observations  of  the  moou. 
When  great  precision  is  needed,  the  hourly  differences  should  bo  first  interpolated  for  half  the 
interval  of  Greenwich  time  from  noon  or  midnight,  and  a  correction  applied  to  the  horizontal 
parallax  for  the  latitude  of  the  place  of  observation. 

The  Mean  Time  of  the  Moon^s  Upper  Transit  at  Greenwich,  which  is  given  on  page  IV  to 
tenths  of  a  minute,  is  also  accompanied  with  a  column  of  differences  for  one  hour  of  longitude,  by 
means  of  which,  having  the  longitude  converted  into  time,  the  local  time  of  the  moon's  meridian 
passage  at  any  other  place,  may  be  computed.  The  reduction  may  be  taken  by  simple  inspec- 
tion from  BowDiTcn's  Table  XXVIII.  The  last  column  of  this  page  contains  the  Age  of  the 
moon,  or  the  time  elapsed  since  the  preceding  new  moon,  to  tenths  of  a  day. 

Pages  V — XII  contain  Tlic  Moon^s  Bight  Ascension^  and  Declination,  iox  each  day  and  Lour 
of  Greenwich  mean  time.  They  are  accompanied  with  columns  of  difference*  for  one  minute, 
which  are  also  given  at  each  hour.  The  Greenwich  mean  time,  wliicii  is  required  for  taking 
out  these  quantities,  may  be  taken  from  a  well-regulated  chronometer,  or  obtained  by  applying* 
the  longitude  converted  into  time,  to  the  local  mean  time  of  the  observer.  The  right  ascension 
or  declination  is  taken  out  for  the  day  and  hour  of  the  Greenwich  mean  time;  the  Diff.for  1 
Minute  multiplied  by  the  minutes  and  parts  of  a  minute  of  the  Greenwich  time,  and  the  product 
added  to,  or  subtracted  from  the  quantity,  according  as  the  quantity  is  increasing  or  decreasing. 

Thus,  suppose  the  moon's  right  ascension  and  declination  are  required  for  1891,  May  1, 
IQii  i()m  3Q«^  astronomical  mean  time  at  Greenwich :  — 

Right  Ascension.  Declination. 

Mayl,10»> 21   18  46.03 S.  20  50' 45'!9 

Diff.  2-.41C2  X  10.5  .  =      +  25.37  9".68*J  x  10.5      =       +    1  41.7 

May  1,  10»>10™30«    .        .        .    2119  11.40 S.  20  49    4.2 

The  differences  interpolated  for  5ui.2  =  0^.09  are,  for  the  right  ascension  2«.4H6,  and  for  the  declinatioo 
9".739,  which  may  be  used  for  greater  precision. 

Page  XII  contains  also  the  Phases  qf  the  Moon  and  the  dates  of  the  Moon^s  Perigee  and 
Apogee,  or  least  and  greatest  distances  from  the  earth. 

Pages  XIII — XVIII  contain  the  Lunar  Distances,  or  the  angular  distances  of  the  centre 
of  the  moon  from  the  centre  of  the  sun,  and  from  the  four  larger  planets  and  ceitain  fixed  stare, 
as  they  would  appear  to  an  observer  at  the  centre  of  the  earth.  They  are  given  for  every  third 
hour  of  Greenwich  mean  time,  beginning  at  noon;  the  dates  are  therefore  astronomical.  All  the 
distances  that  can  be  observed  on  the  same  day,  are  grouped  together  under  that  date ;  and  the 
columns  are  read  from  left  to  right,  across  both  pages  of  the  same  opening.  The  letter  W.  or  E. 
is  affixed  to  the  name  of  the  sun,  planet  or  star,  to  indicate  that  it  is  on  the  west,  or  east  side  of 
the  moon. 
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An  observer  on  the  earth's  surface  having  measured  a  lunar  distance^  corrected  it  for  errors  of 
his  instroment  and  for  the  semidiameter  of  the  objects,  and  cleared  it  from  the  effects  of  refraction 
and  parallax,  finds  the  true  or  geocentric  distance,  that  is,  the  distance  as  it  would  have  appeared 
from  the  centre  of  the  earth  at  the  moment  of  observation.  With  this  distance  and  the  distances 
in  the  Ephemeris  of  the  same  bodies  on  the  same  day,  the  Greenwich  mean  time  of  the  observa- 
tion can  be  found. 

To  lessen  the  labor  of  computation,  there  is  given  in  the  Ephemeris,  between  every  two  suc- 
cessive distances,  the  logarithm  of  the  seconds  of  time  in  which  the  distance  changes  V;  or,  as 
it  is  usually  called,  the  Proportional  Logarithm  qf  iJie  Difference,  It  is  given  for  the  middle 
instant  of  the  two  hours  between  which  it  is  placed. 

For  computing  the  Greenwich  time  we  have  the  following  rule : — 

Find  in  the  Almanac  the  (wo  distances  between  which  the  true  distance  falls ;  take  out  the 
nearer  of  these,  the  hours  of  Greenwich  time  over  it,  and  the  P.  L.  of  Diff.  between  them. 

Find  the  difference  between  the  true  distance  and  the  distance  taken  from  the  Almanac;  and 
from  the  proportional  logarithm  of  this  difference,  as  found  in  the  Navigator,  subtract  the 
P,  L.  of  Diff.  taken  from  the  Almanac. 

Tlie  result  is  t/ie  proportional  logarithm  of  an  interval  of  time  to  be  added  to  the  lumrs 
of  Greenwich  time,  taken  from  the  Almanac,  when  the  earlier  Almanac-distance  is  used ;  to  Be 
subtracted  from  the  hours  of  Greenwich  time,  when  the  later  Almanac-distance  is  used. 

Another  method  is,  to  add  the  common  logarithm  of  the  difference  of  the  true  and  the  Almanac- 
distances  to  the  P.  L.  of  Diff.  of  the  Almanac;  the  sum  will  be  the  common  logarithm  of  the 
correction  to  be  applied  to  the  hours  of  Greenwich  time.  The  Table  of  Logarithms  qf  srnaU 
Arcs  in  Space  or  Time,  given  at  the  end  of  the  volume  for  1871,  saves  the  operation  of  reducing 
degrees  (or  houra)  and  minutes  to  seconds,  and  the  reverse. 

As  the  P.  L.  of  Diff.  in  the  Ephemeris  varies,  the  Greenwich  time  found  by  the  methods  just 
described  may  not  be  sufficiently  exact.  To  correct  it  for  such  variation,  or  second  difference,  take 
the  difference  between  the  P.  L.  of  Diff.  used  and  the  one  which  follows  it  in  the  Ephemeris,  (or, 
more  strictly,  half  the  difference  of  the  preceding  and  following  ones).  With  this  difference,  and 
the  first  coiTection  of  the  Greenwich  time  already  found,  enter  Table  I,  appended  to  this  volume, 
and  take  out  the  corresponding  seconds,  which  are  to  be  added  to  the  approximate  Greenwich 
time  when  the  Prop.  Logs,  in  the  Ephemeris  are  decreasing;  and  subtracted  when  they  are 
increasing. 

Thus  the  Greenwich  mean  time  of  the  obseiTation  can  be  obtained.  If  the  observer  has  noted 
the  time  of  observation  by  a  chronometer,  the  difference  of  this  chronometer-time  and  the  Green- 
wich mean  time  will  be  the  error  of  the  chronometer  on  Greenwich  time  as  found  from  the  lunar 
distance.  In  this  way  lunar  distances  can  bo  used  as  a  check  upon  the  chronometer.  By  a 
series  of  carefully  observed  lunar  distances  on  both  sides  of  the  moon,  the  chronometer-error 
may  generally  bo  ascertained  within  20  or  30  seconds. 

If  the  observer  has  found  the  local  mean  time  of  observation  from  the  observed  altitude  of  one 
of  the  bodies,  or  by  a  watch  regulated  to  that  time  by  recent  observations  and  corrected  for  change 
of  longitude  in  the  interval,  the  difference  of  this  local  time  and  the  Greenwich  time  found  from 
the  lunar  distance  will  bo  his  longitude.  A  longitude  derived  by  this  method  should  always  be 
considered  as  uncertain  by  5^  or  more. 

As  an  example  of  finding  the  Greenwich  mean  time  from  a  lunar  distance,  suppose  that  in  ]ti9l,  May  13, 
the  corrected  distance  of  the  moon's  centre  from  that  of  Regulus  is  40*^3':  — 

Corrected  distance 

Distance  in  Ephemeris  May  12,  Vl^     .            .            .    40  57  39  P.  L.    0.2843 

Difference 0  54  3!)  P.  L.    0.5177 

P.  L.    0.2334 
Time  from  Vl'>  (after)   . 
Corr.  for  2d  Diff,  Table  I 

Greenwich  mean  time  May  12.  .      7  45    5 
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By  a  table  of  common  logarithms,  or  a  table  of  logarithms  of  small  arcs,  the  redaction  of  the  Greenvricfi 
lime  would  be  found  thus:  — 

From  Ephemeris  .  .  .  .  .  .  .  .  P.L.  0.2843 

DifF.  of  distances,  54' 39"  =  3270" log  3.5157 

Red.  of  Greenwich  time,  6310»  =  !>•  45"»  10*     .  .  .  .  log  3.8000 

The  result  is  the  same  as  by  the  previous  method. 

Pages  218 — 249  contain  the  jreocentric  epheinerldes  of  the  seven  major  planets.  The  posi- 
tions are  referre*!  to  the  equator  and  true  equinox  of  the  date,  and  corrected  for  aberration  ; 
they  are,  therefore,  apparent  positions.  All  the  data  except  meridian  passage  are  given  for  the 
moment  of  Greenwich  mean  noon.  The  column  Meridian  Passage  gives  the  hour,  minute  and 
tenth  of  that  passage  of  the  planet  over  the  meridian  of  Greenwich  which  occurs  next  after  the 
«noon  of  the  date. 

The  right  ascension  and  declination  of  a  planet  are  required  whenever  it  has  been  observed 
for  time,  latitude  or  azimuth.  The  mode  of  reducing  them  to  any  instant  of  Greenwich  mean 
timrf  is  the  same  as  in  the  examples  for  the  sun,  previously  given.  The  local  mean  time  of 
passage  across  any  other  meridian  can  be  found  by  dividing  the  daily  differences  by  24,  and 
multiplying  the  quotient  by  the  hours  and  fractions  of  the  longitude  of  the  place.  The  product 
is  subtractive  from  the  lime  of  Greenwich  passage  when  the  place  is  east  of  Greenwich,  and 
additive  when  west.     The  corrections  can  never  exceed  one-half  the  change  for  one  day. 

Pages  250 — 263  contain  the  heliocentric  positions  of  the  seven  major  planets,  and  the  log- 
arithms of  their  distances  from  the  earth.  The  heliocentric  longitude  is  reckoned,  not  from  the 
true  equinox,  as  in  the  preceding  ephemerides,  but  from  the  mean  equinox  of  the  date.  It  is, 
therefore,  necessary  to  apply  nutation,  if  the  longitude  from  the  true  equinox  is  required.  The 
daily  motion  is  given  for  the  moment  of  Greenwich  mean  noon.  The  column  Reduction  to  OrhU 
gives  the  correction  to  be  applied  to  the  heliocentric  longitudes  in  order  to  obtain  the  longitude 
counted  along  the  orbit  of  the  planet.  This  longitude  is  equal  to  the  distance  of  the  node  from 
the  mean  equinox,  plus  the  distance  of  the  planet  from  the  node.  The  heliocentric  latitude  is 
counted  from  the  moving  plane  of  the  ecliptic.  The  Logarithm  of  RadiusVector  is  the  logarithm 
of  the  distance  of  the  centre  of  the  planet  from  that  of  the  sun,  at  each  Greenwich  mean  noon 
given  in  the  first  column.  The  last  two  columns  give,  in  the  same  way,  the  logarithm  of  the 
true  distance  of  the  centre  of  the  planet  from  that  of  the  earth.  The  one  column  gives  the 
quantity  for  the  Greenwich  noon  indicated  on  the  lef\  hand  side  of  the  page,  and  the  other  for 
the  noon  which  is  midway  between  that  date  and  the  date  next  below  it.  In  the  case  of  Mercury, 
this  intermediate  date  is  mean  noon  of  the  day  immediately  following;  in  the  case  of  Venus, 
Mars,  Jupiter,  and  Saturn,  it  is  mean  noon  of  the  second  day  following;  and  in  the  case  of 
Uranus  and  Neptune,  mean  noon  of  the  fourth  day  following. 

Pages  264 — 271  contain  the  rectangular  co-ordinates  of  the  centre  of  the  sun,  referred  to  the 
centre  of  the  earth  as  the  origin,  and  to  the  true  equator  and  equinox  of  each  date  as  the  circle 
and  point  of  reference.  Each  co-ordinate  is  given  first  for  Greenwich  mean  noon,  and  in  the 
column  following  for  mean  midnight  of  the  same  day.  The  columns  Reduc.  to  Mean  Eq^x  of 
Jan,  0  give  the  corrections  to  be  applied  to  the  co-ordinates  for  noon  in  order  to  obtain  the  cor- 
responding co-ordinates  referred  to  the  mean  equator  and  the  mean  equinox  of  January  0. 

Pages  272 — 275  give  the  longitude  and  latitude  of  the  moon  for  every  Greenwich  mean  noon 
and  midnight.     Both  quantities  are  referred  to  the  true  ecliptic  and  equinox  of  the  date. 

Pages  276  and  277  contain  the  position  of  the  moon's  equator  and  the  mean  longitude  of  the 
moon,  and  a  tabic  for  computing  the  libration  of  the  moon.  The  epochs  of  greatest  libration  of 
the  moon,  together  with  the  formulae  for  finding  the  libration  in  longitude  and  latitude  are  given 
on  page  421. 

Page  278  contains,  for  each  tenth  Greenwich  mean  noon,  the  values  of  the  principal  elements 
arising  from  the  motion  of  the  equinox,  and  also  the  aberration  and  parallax  of  the  sun.     The 
column  Apparent  Obliquity  of  the  Ecliptic  (Hansen)  gives  the  true  inclination  of  the  earth's 
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equator  to  the  ecliptic,  without  correction  for  the  terms  depending  on  the  moon^s  longitude. 
The  Equation  of  Equinoxes  is  really  the  astronomical  nutation ;  that  given  In  Longitude  is  the 
correction  to  be  applied  to  the  longitude  of  the  body  referred  to  the  mean  equinox,  in  order  to 
obtain  that  longitude  as  referred  to  the  true  equinox.  When  the  correction  is  positive,  the  true 
longitudes  are  greater  than  those  referred  to  the  mean  equinox;  while  the  contrary  is  true  when 
the  correction  has  the  negative  sign.  The  equation  In  R,  A.  is  equal  to  that  in  longitude,  multi- 
plied by  the  cosine  of  the  obliquity  of  the  ecliptic. 

The  next  column  gives  the  Precession  of  Equinoxes  in  Longitude^  from  January  0  to  each  of 
the  dates  following.  The  Sun'^s  Aberration  is  the  quantity  which  is  to  be  applied  to  the  true 
longitude  of  the  sun  in  order  to  obtain  its  apparent  longitude.  The  correction  being  negative 
shows  that  the  apparent  longitude  as  afiected  by  aberration  is  always  less  than  the  true  longitude. 
The  Sun'^s  Equatorial  Horizontal  Parallax y  given  in  the  next  column,  is  the  angle  subtended  by 
the  radius  of  the  earth^s  equator,  as  seen  from  the  centre  of  the  sun. 

PART  JI— THE  EPHEMERIS  FOR  THE  MERIDIAN  OF  WASHINGTON. 

Page  280  contains  the  formulae  for  reducing  the  positions  of  the  fixed  stars,  using  the  notation 
of  Bessel,  and  the  constants  of  Peters  and  Struve.  The  formulae  by  which  the  star-numbers 
are  computed  are  also  given. 

Pages  281 — 284  contain  the  logarithms  of  the  Besselian  Star -Number  s^  A,  B^  Cy  D,  for  each 
Washington  mean  midnight.  These  numbers  serve  to  reduce  the  mean  place  of  a  star  at  the 
beginning  of  the  Besselian  fictitious  year  to  its  apparent  place  at  the  dates  for  which  the  numbers 
are  given.  If  used  in  accordance  with  the  English  and  French  notation,  the  pair  of  quantities 
A  and  B  must  be  interchanged  with  the  pair  C  and  D;  that  is,  A  must  be  interchanged  with  C, 
and  B  with  D,  In  the  first  column  along  with  the  solar  day  is  given,  for  certain  dates,  the  side- 
real hour  and  tenth  of  midnight.  The  sidereal  time  for  which  any  set  of  quantities  is  given  can 
be  found  by  interpolation  from  these  numbers. 

The  following  is  an  example  ol  the  reduction  of  a  star  to  apparent  place  by  the  Besselian 
star-numbers :  — 

Computation  of  the  apparent  place  of  a  Hydr^efor  1891,  Feb.  14,  for  the  upper  transit  at  IVashington. 

(Star-Catalogue)    log  a       0.4690  log  6       7.8696  log  c  8.7J61  n  log  iZ       8.6313 

(Page  281)              log  A      9.2393  n  log  B      0.5207  n  log  C  1.1931  n  log  D      1.0550 

(Star-Catalogue)    log  a'      1.1899n  log  6'      9.8030it  log  c'  9.7159  log  d'      9.0413 

log^tf    9.7092  n  log  B6  8.3903  n  log  Cc  9.9092  log  Dd   9.6863 

log  A  af  0.4292  log  B  b'  0.3237  log  Cc'  0.9090  n  log  D  d'  0.0963 

^«iiiPZace,  1891.0,  (page  296)       ««=  9  22  13.874                                   (Jo  =  —  »  11  ll".26 

Aa=  —       .512  Aa'=z  -f-  2.68 

SA=  —      .024  ^A'=  -h  2.11 

Cc^  +      .811  Cc'==  —  8.11 

Dd=:  +      .486  Dd'=  4-  1.25 

JS    =5=  —      .003  r/i'=  0.00 

r  n  = ^  

Apparent  Place,  \m\,  FebAA,       a=  9  22  14.632                                6    =—  8  11  13.33 

Pages  285 — 292  contain  the  Independent  Star- Numbers,  which  can  be  used  for  the  same  pur- 
pose. The  column  t  gives  the  fraction  of  the  year  from  the  beginning  of  the  fictitious  year  to 
each  date.  These  quantities  are  connected  with  those  of  Bessel  by  the  relations  given  on  page 
280,  where  are  also  found  the  formulae  and  precepts  for  the  application  of  both  systems  of 
numbers.  In  order  to  use  the  Besselian  numbers,  it  is  necessary  to  have  the  values  of  the  star- 
constants,  a,  b,  c,  d,  a\  b',  c\  d'.  The  independent  star-numbers  are  given  in  order  that  the 
apparent  place  of  the  star  may  be  determined  when  it  is  not  convenient  to  compute  these 
numbers. 
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The  following  is  an  example  of  the  reduction  of  a  star  to  apparent  place  by  the  independent 
star-numbers:  — 

Compulation  of  the  apparetit  place  of  a  Hydnzfor  189  J,  Feb,  \A,for  the  upper  transil  at  IVashingUnu 


ao=140  33.5 

Jo  =  - 

•     8  11.2 

G  =  Ji23°3« 

G  + 

ao  = 

4*'lK5 

If  =306    3 

H+ 

««  = 

86  36.5 

logV. 

8.8231) 

log  -ts                    8.8239 

«,. 

li     ni        1 

=          9  22  J  3.874 

^ogg 

0.68  J  9 

log  /*                       1.2853 

/ 

=              -    0.536 

logsin(G+ao)     a.8638 

log  sin  (H+tto)     9.9992 

(g) 

=              —    0.003 

log  tan  60 

0.15797* 

log  sec  Jo               0.0044 

w 

=             +    1.296 

iog  {g) 

7.5275  n 

log  (A)                    0.1128 

Tfl 

=                       .000 

Apparent  11.  A. 

U 

=          9  22  14.631 

»og^ 

0.681!) 

logA                        1.2853 

J« 

Oil/ 

=  —  tt  n  11.26 

log  coB(6'-f-r/ 

.)      9.9988 

log  cos  (//+«„)      8.7720 

(4r') 

=              +    4.79 

log(y') 

0.6807 

log  sin  c^o                9.1535  m 

(AO 

=              —    0.16 

log  (A')                    9.2108  n 

(0 

=              —    6.70 
=                      0.00 

Apparent  Dec, 

iS 

=  —     8  li  13.33 

log  i 

0.8306  » 

log  cos  f^o 

U.9955 

log  (i) 

.   0.2861  n 

Pages  293 — 301  contain  the  mean  places  of  three  hundred  and  eighty-three  stars,  for  the 
beginning  of  the  fictitious  year  1891,  or  the  moment  when  the  sun's  mean  longitude  is  280**. 

The  annual  variations  are  to  be  considered  as  the  differential  coefficients  of  each  co-ordinate 
with  respect  to  the  time  at  the  beginning  of  the  year. 

In  order  that  the  list  of  mean  places  of  stars  may  serve  the  purpose  of  a  working-catalogue 
for  the  convenient  use  of  astronomers,  the  position  of  each  of  the  northern  circumpolar  stars  is 
given  in  duplicate,  one  position  being  for  the  upper  and  the  other  for  the  lower  culmination. 
The  positions  for  the  lower  culmination  arc  marked  S.  P.  In  this  case,  the  right  ascensions  are 
the  sidereal  times  at  which  the  star  crosses  the  lower  meridian ;  and,  in  order  to  have  the  cxpres- 
ions  for  the  co-ordinates  congruous  in  all  cases,  the  declinations  are  counted  from  the  equator 
through  the  north  pole,  and  therefore  exceed  90®.  The  time  of  observation  and  the  setting  of 
the  circle,  in  order  to  find  a  star  on  the  meridian,  are  then  obtained  uniforml}'  for  all  the  stars. 

Beginning  with  the  volume  of  1882,  the- number  of  stars  has  been  greatly  increased,  in  order 
to  make  the  list  more  useful  to  field-astronomers.  In  order  to  show  at  a  glance  these  additional 
stars,  they  are  indicated  in  the  list  by  an  asterisk. 

Pages  302 — 313  contain  the  apparent  positions  of  the  four  north  polar  stars,  «e,  <5  and  /  Ursae 
Minoris,  and  51  Cephei,  for  every  upper  transit  at  Washington.  They  include  the  terms  depend* 
ing  on  the  moon's  longitude.  The  mean  solar  time  of  transit  is  given  in  the  column  Mean  Solar 
Date^  in  order  that  each  transit  above  and  bolow  the  pole  may  be  readily  identified.  Suppose, 
for  example,  that  the  transit  of  Polaris  below  the  pole  on  January  26th  is  to  be  found,  and  we 
wish  to  know  whether  it  precedes  or  follows  the  upper  transit  of  the  same  date.  On  page  302, 
we  find  that  the  upper  transit  occurs  January  26.2 ;  the  low^er  transit,  therefore,  occurs  January 
26.7.  But,  the  lower  transit  following  that  of  July  1st  (page  308),  does  not  take  place  until  July 
2.3.  Hence,  the  lower  transit  of  July  1st  precedes  the  upper  one  of  the  some  date.  A  transit 
occurring  very  nearly  at  noon  may  also  be  identified  without  a  computation  to  ascertain  the 
actual  mean  date,  by  simply  noting  the  tenth  of  a  day  in  the  column  of  Mean  Solar  Date. 

Pages  314—364  contain,  for  every  tenth  upper  transit  at  Washington,  the  apparent  places  of 
those  stars  of  the  preceding  list  which  are  not  marked  with  an  asterisk.  The  mean  solar  date 
in  each  left  hand  column  gives  the  day  and  tenth  of  the  transit ;  so  that  each  intermediate  transit 
EFH  91—31—16 


USE  OF  THE  TABLES.  497 

may  be  readily  identified.  Along  with  each  co-ordinate  is  given,  in  small  type,  the  change  for 
ten  days.  This  quantity  is  to  be  regarded  as  the  differential  coefficient  corresponding  to  the 
dates  for  which  the  star-places  are  given. 

Pages  365 — 376  contain  the  apparent  right  ascensions  of  all  stars  marked  with  an  asterisk  in 
the  list  of  mean  places.  'I'he  apparent  right  ascension  of  each  star  is  given  only  for  that  part 
of  the  year  when  it  may  readily  be  observed  on  the  meridian.  In  the  case  of  circumpolar 
stars,  the  right  ascensions  for  lower,  as  well  as  upper,  transit  are  given. 

Pages  377 — 384  contain  the  apparent  right  ascension,  declination,  and  semidiamter  of  the  sun, 
and  the  sidereal  time,  all  for  Washington  mean  noon.  Adjoining  columns  give  the  seconds  of 
right  ascension  and  of  declination  for  apparent  noon,  that  is,  for  the  moment  of  transit  of  the 
sun's  centre  over  the  meridiad  of  Washington.  The  hours  and  minutes  of  right  ascension,  and 
the  degrees  and  minutes  of  declination  are  the  same  for  both  mean  and  apparent  noon.  In  case 
they  would  have  differed,  the  minute  which  would  have  been  numerically  larger  is  diminished 
by  one,  and  the  seconds  increased  by  sixty,  so  that  there  is  always  a  correspondence  between 
the  two  numbers.  The  hourly  motions  in  right  ascension  and  declination  are  given  for  the 
moment  of  mean  noon,  but  may  be  regarded  as  having  the  same  values  for  apparent  noon. 

The  Equation  of  Time  for  Apparent  Noon  is  the  correction  to  be  applied  to  apparent  time  in 
order  to  obtain  mean  time.  It  is,  therefore,  mean  time  minus  apparent  time.  Each  number  as 
given  is  the  mean  time  of  transit  of  the  sun's  centre  over  the  meridian  of  Washington,  counted 
from  the  nearest  noon.  The  use  of  all  the  quantities  is  substantially  the  same  as  in  the  Ephem- 
eris  for  the  Meridian  of  Greenioich. 

Pages  385 — 392  contain  the  right  ascension,  declination,  semidiameter,  and  parallax  of  the 
moon,  at  the  moment  of  transit  over  the  meridian  of  Washington.  The  mean  time  given  in  the 
second  column  is  that  of  transit  of  the  moon's  centre  over  this  meridian.  The  differences  for 
one  hour  of  longitude  are  the  amounts  by  which  the  local  mean  times  of  transit  over  a  meridian 
one  hour  west  of  Washington  exceed  those  given  in  the  column  Mean  Time  of  Transit^  supposing 
the  rate  of  change  to  be  uniform  and  equal  to  what  it  is  at  the  moment  of  transit  over  the  merid- 
ian of  Washington.  The  next  four  columns  need  no  especial  explanation,  except  that  the 
differences  for  one  hour  of  longitude  are  computed  as  if  the  motion  of  the  moon  in  right  ascen- 
sion were  uniform.  By  means  of  them,  the  position  of  the  moon  can  be  computed  with  astro- 
nomical accuracy  at  the  moment  of  transit  over  any  meridian  not  exceeding  one  hour  in  longi- 
tude from  that  of  Washington,  by  taking  account  of  second  differences.  With  greater  longitudes 
of  the  place,  the  accuracy  of  the  result  obtained  in  this  way  will  diminish.  The  columns  of 
sidereal  time  of  semidiameter  passing  meridian,  etc.,  do  not  seem  to  need  any  explanation, 
except  that  they  all  refer  to  the  moment  of  transit.  The  column  Bright  Limbs  is  given  to 
indicate  to  the  observer  which  limbs  are  illuminated.  When  two  opposite  limbs  are  both  so 
nearly  full  that  they  can  be  well  observed,  both  are  indicated;  and  the  one  which  is  deficient  is 
printed  in  smaller  type.  When  the  illumination  is  so  nearly  equal  that  no  choice  can  be  made 
between  them,  both  are  printed  in  large  type. 

Pages  393 — 408  contain  the  geocentric  apparent  right  ascensions  and  declinations  of  the  six 
major  planets  (Mars  not  being  visible  this  year)  and  their  semidiameters  and  horizontal  parallaxes, 
for  the  moments  of  all  those  transits  over  the  meridian  of  Washington,  which  can  be  observed. 

PART  JJJ— PHENOMENA. 

This  portion  of  The  American  Ephemeris  and  Nautical  Almanac  gives  the  principal  astro* 
nomical  phenomena  of  the  year,  reduced  to  Washington  mean  time,  except  in  the  case  of  the 
eclipses  and  the  data  for  the  rings  of  Saturn,  which  are  given  in  Greenwich  mean  time. 

Pages  410 — 414  inclusive  contain  the  elements  necessary  for  computing  the  eclipses  of  the 
sun  which  occur  during  the  year. 

The  eel  ipse- elements  are  given  for  the  moment  of  conjunction  of  the  sun  and  moon  in 
right  ascension.  The  subsequent  tables  and  results  are  not,  however,  computed  from  these 
KPU  l»l — 3i2 — 1 


498  T^^^  AMERICAN  EPHEMERIS. 

elements  unchanged ;  but  from  the  accurate  positions  of  the  two  bodies  as  interpolated  for  each 
hour  of  the  eclipse.     The  principal  circumstances  of  each  eclipse  are  as  follow :  — 

On  the  line  "Eclipse  begins"  is  given  the  Greenwich  mean  time  at  which  the  earth  first 
touches  the  moon^s  penumbra,  and  the  longitude  and  latitude  of  the  point  of  touching. 

The  "Central  eclipse  begins ^^  when  the  axis  of  the  moon^s  shadow  first  touches  the  earth, 
and  the  longitude  and  latitude  of  the  point  of  touching  follow. 

"  Central  eclipse  at  noon "  indicates  the  moment  when  the  axis  of  the  shadow  is  coinciden 
with  the  plane  of  the  meridian  at  the  point  of  its  intersection  with  tlie  earth^s  surface.     To  the 
observer  at  this  point,  the  eclipse  will  be  central  at  the  moment  of  apparent  noon. 

"Central  eclipse  ends"  and  "Eclipse  ends"  have  the  converse  meaning  of  the  beginning. 

Maps  of  the  Eclipses. — The  regions  in  which  each  eclipse  is  visible,  are  shown  upon  the  maps 
given  in  connection  with  them.  From  these  maps  may  also  be  derived  the  approximate  deter- 
mination of  the  times  of  beginning  and  ending,  and  of  the  magnitude  of  the  eclipses  at  any  place. 
The  dotted  curves  show  the  outlines  of  the  shadow  for  each  hour  of  Greenwich  mean  time  and 
therefore  pass  through  all  the  places  where  the  eclipse  begins  or  ends  at  that  hour.  To  find  at 
what  hour  the  eclipse  begins  at  any  place,  we  determine  by  inspection  between  what  pair  of  these 
curved  lines  the  place  is  situated.  The  eclipse  will  then  begin  between  these  two  hours  of 
Greenwich  mean  time :  the  fraction  of  the  hour  may  be  determined  by  dividing  the  hour  propor- 
tionally to  the  space  which  it  represents  on  the  map.  This  division  may  be  a  little  more  exact 
by  allowing  for  the  changes  in  this  space  as  indicated  by  their  varying  width.  The  Greenwich 
mean  time  thus  found  must  be  reduced  to  local  mean  time  by  applying  the  longitude. 

As  an  example,  suppose  we  wish  to  find  the  time  at  which  the  eclipse  of  1891,  June  6,  begins 
and  ends  at  Cape  Farewell. 

For  the  beginning  we  compare  the  distance  of  the  place  from  the  curves  of  4^  and  5**  and  we 
find  it  to  correspond  to  about  1 1  minutes  from  the  former,  therefore  the  time  of  beginning  is 
approximately  4^  1 1'" ;  for  the  end  we  compare  the  distance  of  the  place  from  the  curves  of  5** 
and  6^  and  find  it  to  be  about  15  minutes  from  the  latter,  therefore  the  approximate  time  of  end 
is  5^  46°^,  both  of  which  are  probably  correct  to  within  2  or  3  minutes.  Changing  to  local  mean 
time  the  result  will  be :  — 

Begfaming.  Ending. 

d     h      m  h      m 

Greenwich  mean  tioM    «  •  •        •       Jane    6    4    11  5    46 

Longitude  Weit 2    56  2    56 

Local  mean  time Jane    6    1     15  2    49 

In  the  case  of  total  and  annular  eclipses,  a  rough  estimate  of  the  magnitude  of  the  eclipse  may 
be  obtained  from  the  position  of  the  place  relatively  to  the  central  line  and  to  the  limit.  On  the 
central  line,  the  eclipse  is  annular  or  total,  while  on  the  limit,  the  limb  of  the  moon  only  grazes 
that  of  the  sun. 

More  Accurate  Computations. — A  more  accurate  determination  of  the  phases  as  visible  at  any 
point  of  the  earth^s  surface  may  be  obtained  from  the  Besselian  elements  which  are  given  for 
every  ten  minutes  of  Greenwich  mean  time.     Their  geometric  signification  is  as  follows:  — 

Let  us  imagine  a  plane  passing  through  the  centre  of  the  earth,  perpendicular  to  the  right  line 
joining  the  centres  of  the  sun  and  moon.  This  latter  line  is  the  axis  of  the  moon^s  shadow,  and 
the  plane  is  called  the  fundamental  plane.  We  take  the  intersection  of  this  plane  with  that  of 
the  earth's  equator  as  the  axis  of  JC,  and  the  centre  of  the  earth  as  the  origin  of  co-ordinates. 
The  axis  of  Y  is  perpendicular  to  that  of  JC,  and  directed  toward  the  north  ;  x  and  y  are  then 
the  {;o-ordinates  of  the  point  in  which  the  axis  of  the  shadow  intersects  the  fundamental  plane. 
The  angle  d^  of  which  the  sine  and  cosine  are  both  given,  is  the  declination  of  that  point  of  the 
celestial  sphere  toward  which  the  axis  of  the  shadow  is  directed;  this  direction  being  that  from 
the  earth  toward  the  moon  and  sun.  The  angle  fi  is  the  Greenwich  hour-angle  of  this  same 
point  of  the  celestial  sphere. 


DSE  OF  THE  TABLES. 


499 


The  quantities  I  and  I'  are  the  radii  of  the  shadow-cones  upon  the  fundamental  plane,  I  cor* 
responding  to  the  penumbra,  and  I'  to  the  umbra,  or  suinulus.  The  notation  is  that  of  Chauve- 
net's  Spherical  and  Practical  Astronomy y  in  which  l^  is  regarded  as  positive  for  an  annular, 
and  negative  for  a  total  eclipse. 

The  angles/  and/',  the  tangents  of  which  are  given,  are  the  angles  which  the  elements  of 
the  respective  shadow -cones  make  with  the  axis  of  the  shadow ;  or,  they  are  the  semi-angles  of 
the  two  cones. 

At  the  bottom  of  the  table  are  given  the  logarithms  of  the  change  of  a?,  y  and  /i,  in  one  minute, 
in  order  to  facilitate  the  interpolation  to  any  required  moment. 

The  method  of  computing  the  eclipse  from  the  given  elements  is  as  follows :  It  is  premised 
that  the  moments  of  beginning  and  ending  are  those  at  which  the  distance  of  the  observer  from 
the  axis  of  the  shadow  or  penumbra  is  equal  to  the  radius  of  the  latter  at  the  point  of  observa* 
tion.     To  find  such  distance  and  radius  we  compute — 

(1)  The  co-ordinates,  f,  jj  and  C,  of  the  observer,  at  some  assumed  moment  of  Greenwich 
mean  time,  as  near  as  practicable  to  the  true  time  of  the  required  phase,  together  with  their  varia- 
tions for  one  minute. 

(2)  The  co-ordinates  x  and  y  of  the  axis  of  the  shadow  at  the  same  moment,  which,  with  their 
variations  for  one  minute,  are  taken  from  the  tables  of  elements. 

(3)  Hence,  the  position  and  motion  of  the  observer  relative  to  the  axis  of  the  shadow. 

(4)  The  radius  of  the  penumbra  or  umbra  at  a  distance  from  the  fundamental  plane  equal  to 
that  of  the  observer. 

(5)  Then,  assuming  the  motions  to  be  uniform,  we  determine  the  time  required  for  the 
observer  to  be  brought  to  a  distance  from  the  axis  of  the  shadow  equal  to  this  radius. 

The  formules  and  directions  for  the  several  steps  in  the  computation  are  as  follow: — 

(1)  Find  the  geocentric  co-ordinates  of  the  station  referred  to  the  earth^s  equator,  which  are 

represented  by  p  cos  ^^  and  p  sin  ^,  p  being  the  distance  from  the  centre  of  the  earth,  and  ^'  the 

geocentric  latitude.     These  may  be  obtained  from  geodetic  tables,  or  may  be  computed  from  the 

following  table  by  the  formulsD— ^ 

p  cos  j/  »  JP  cos  f 

.       .       sin  f» 
/>  sm  s^  =  -^ 

^  being;  as  usual,  the  geographic  latitude. 

Ta&U  for  Computing  the  GeoeaUric  Co-ordinateg  of  a  Flmeo, 
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■LogF. 

Logs. 

V 
5 
10 
15 
20 
25 
30 
85 
40 
45 
60 
55 
60 
65 
70 
75 
80 
85 
90 

0.00000  , 
0.00001  \ 
0.00005  * 
0.00010  I 
0.00018  I 
0.00027  ,; 
0.00038  " 
'  0.00050  ', 
0.00062  , 
0.00075  , 
0.00088  , 
0.00101  „ 
0.00113  If 
0.00124  " 
0.00133  I 
0.00141  I 
0.00146  \ 
0.00150  , 
0.00151  ' 

0.00302  - 
0.00300  • 
0.00297  ' 
0.00292  „ 
0.00284  I 
0.00275  ,; 
0.00264  " 
0.00252  I, 
0.00239  J, 
0.00226  ^ 
0.00213  " 
0.00201  * 

0.00189  J; 

0.00178  " 
0.00169  Z. 
0.00161  „ 
0.00155  , 
0.00162  \ 
0.00151  * 
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For  the  assumed  Greenwich  mean  time  of  computation,  take  from  the  table  of  elements  the 
values  of  sin  d^  cos  d^  and  /i.     Put  : 
A,  the  longitude  west  from  Greenwich.     The  co-ordinates  of  the  observer  will  then  be:  — 

^  =  ff  cos  <f^  sin  ( /x  —  / ) 

Tf  =  fj  sin  ^'  cos  d  —  ft  cos  ^'  sin  d  cos  ( /z  —  A  ) 

^  =  f)  sin  f '  sin  d  -\-  p  cos  ^'  cos  rf  cos  (/i  —  >l) 
and  their  variations  in  one  minute  of  mean  time  will  be:  — 

^'  =  [7.63992]  fi  cos  f'  cos  (/i  -  /) 

r/  =  [7.63992]  f}  cos  <p'  sin  rf  sin  (/x  -  / )  —  [7.63992]  ^  sin  <l 

;;^  is  not  wanted. 

(2)  The  co-ordinates  x  and  y  of  the  axis  of  the  shadow  are  taken  from  the  tables  of  elements 
for  the  same  assumed  moment  of  Greenwich  mean  time,  together  with  their  variations  for  one 
minute,  which  are  equal  to  one-tenth  of  the  differences  of  two  consecutive  numbers.  The 
variations  for  one  minute  we  represent  by  s/  and  y'.  Their  logarithms  are  given  at  the  foot  of 
the  tables. 

(3)  The  distance  m  and  position-angle  M  of  the  axis  of  the  shadow  relative  to  the  observer, 
and  the  relative  motions,  n  and  iV,  are  computed  by  the  formulas :  ^ 

m  sin  JIf  sss  X  —  ^ 
m  cos  Msssy  —  rj 

n  sin  iV  =a  a/—  f' 

n  cos  N  =  y'—  ly' 

(4)  The  radius  L  of  the  shadow  or  penumbra  at  the  distance  C  from  the  fundamental  plane 
is  computed  by  the  formula 

L  =  Z-Ctan/ 

/  and  /  being  found  in  the  table  of  elements,  and  C  computed  in  (1). 

(5)  If  the  time  chosen  for  computation  is  exactly  that  of  the  beginning  or  end  of  the  eclipse, 
we  shall  have — 

m  =  L 

But,  as  this  condition  can  scarcely  ever  be  fulfilled  on  a  first  trial,  a  correction  t  to  the  assumcH] 

time  is  computed  thus :     Find  the  angle  <}'  from  the  equation, 

msin  (M—  N) 
sm  v''  = ^ ^ 

There  will  be  two  values  to  this  angle,  of  which  one  will  be  in  the  first  and  the  otlier  in  the 
second  quadrant  when  sin  ^  is  positive,  and  one  in  the  third  and  the  other  in  the  fourth  when 
sin  <f'  is  negative.  But,  simplicity  will  be  gained  by  taking  only  that  value  of  </'  for  which 
cos  <p  is  positive.  This  value  lies  between  the  limits  -+-  90°  and  —  90°.  The  correction  t  to 
the  assumed  time  will  be  found  in  minutes,  from — 

For  beginning :  m  cos  {M—  N)         L  cos ^ 

71  n 

For  ending :  ^         m  cos  ( JIf  —  N)         L  cos  ^ 

""   ~  n  n 

One  such  pair  of  values  of  r  cannot,  however,  give  the  times  of  both  beginning  and  ending 
with  accuracy.  To  attain  accuracy  we  must,  in  commencing  the  computation,  assume  two 
times,  one  near  that  of  beginning,  and  another  near  that  of  ending.  These  approximate  times 
may  be  derived  from  the  charl  of  the  eclipse.  The  computation  for  the  first  assumed  time  will 
give  a  small  value  of  r  which,  applied  to  the  assumed  time,  will  give  a  nearly  correct  time  for 
the  beginning  of  the  eclipse,  and  a  large  value  which,  added  to  the  assumed  time,  will  give  an 
inaccurate  time  of  ending.  The  computation  for  the  second  assumed  time  will  give  a  small  and 
nearly  correct  value  of  r,  to  be  applied  to  the  assumed  time  for  the  end,  and  a  large  negative 
and  inaccurate  one  to  Ixj  subtracted  for  the  beginning.  We  shall  thus  deduce  two  times  of  each 
phase  only  one  of  which  is  to  be  considered  approximately  correct 
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The  more  accurate  times  of  beginning  and  ending  may  now  be  taken  in  place  of  the  first 
assumed  ones,  and  the  computation  mhy  be  repeated  from  the  beginning,  leading  to  a  pair  of 
values  of  t,  which  should  be  very  small  and  accurate.  Such  a  repetition  of  the  computation  will 
in  general  be  advisable,  to  guard  against  accidental  numerical  errors.  The  following  theorem 
will,  however,  enable  us  to  obtain  a  second  approximation  to  the  true  times  of  each  phase  with» 
out  repeating  the  computation. 

Theorem. —  The  error  of  each  result  is  approximately  proportional  to  the  square  of  the  cor*- 
rection  r,  multiplied  by  the  sine  of  the  smi*8  hour-angle^  (/i— -x),  for  the  middle  of  the  interval 
between  the  time  of  computation  arid  that  of  the  phase. 

To  apply  this  theorem  we  find  the  two  values  of  t^  sin  (fi—X)  corresponding  to  the  required 
phase.  We  then  find  the  ratio  of  these  quantities — which  will  commonly  be  a  large  number,  and 
divide  the  difTercnce  of  the  results  by  this  ratio.  The  quotient  will  be  a  correction  to  be  applied 
to  the  more  accurate  result  in  such  a  way  as  to  make  it  deviate  yet  more  from  the  less  accurate 
one.  This  correction  should  be  positive  in  the  local  forenoon,  and  negative  in  the  afternoon, 
and  its  value  should  never  materially  exceed  0°\001  t^. 

Unless  the  times  chosen  for  computation  are  unusually  in  error,  say  ten  minutes  or  more,  the 
corrected  results  thus  obtained  will  be  theoretically  correct  within  less  than  a  second.  But  to 
guard  against  numerical  errors  it  is  better,  af^er  making  this  final  correction,  to  repeat  the  com- 
putations so  far  as  to  obtain  new  values  of  m  and  L  for  the  corrected  times.  If  these  two  quan- 
tities agree  within  a  unit  of  the  fourth  place  of  decimals,  the  times  employed  are  generally 
correct  within  a  second  of  time.  If  they  differ  too  widely,  further  corrections  and  computations 
may  be  made  by  the  computer  according  to' his  own  judgment. 

It  may  be  remarked  that  the  uncertainty  of  the  ephemerides  is  such  that  a  prediction  may  be 
several  seconds  in  error  from  this  unavoidable  cause  alone. 

Position-angle  of  Point  of  Contact, — The  position-angle  P,  of  the  point  of  contact,  reckoned 
from  the  north  point  of  the  sun's  limb  toward  the  east,  is  found  by  the  formula 
For  beginning:  P  ^  N  —  tp  ±  180° 

For  end:  P  ^  N  +  4^ 

it  being  assumed  that,  in  each  case,  the  value  of  ^  is  taken  between  the  limits  ±  90^. 


CompuiaHon  of  the  Solar  Edipse  of  1891,  June  6,  for  CkicagOm 

Latitude,     f»  =  -h    4r5(K    1'' 
Longitude,  A  =  +    87^36M1'' 

Constants  for  the  given  place :  — 

psiny'^  9.81317 
P  cos  ^'  =  9.87947 

From  the  Eclipse  Chart  the  approximate  times  of  the  phases  are:  — 


Beginning 
Ending 

d 

June     6 
June     6 

h     m 

1      Greenwich  Mean  Time. 

Mean  Time, 

BogiiuilniF. 

3h  10"' 

Ending. 
3h  40n. 

A» 

47    53!? 

55   23.7 

X 

87    36.7 

87   36.7 

fi^X 

320    17 

327    47 

pcos^ 

9.87947 

9.87947 

sin 

t(/.-l) 

9.80550  n 

9.72683  n 

loge 

9.68497  fi 

9.60630  n 

e 

-  0.48414 

-  0.40393 
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Greenwich  Mean  Time, 


^•inf' 


tanJV 

N 

et»N 

\ogn 


8"  10- 

9.81817 
9.96507 


9.77824 

(1) 

+ 

0.60012 

^cos?/ 

9.87947 

Bind 

9.58597 

oo«(m— I) 

- 

9.88605 
9.35149 

(2) 

+ 

0.22464 

(l)-(8) 

V 

+ 

0.37548 

pma.<f> 

9.81817 

sind 

- 

9.58597 
9.89914 

(8) 

+ 

0.25070 

pCMf' 

9.87947 

coa  d 

9.96507 

eoa(/t— >) 

9.88605 
9.73059 

(4) 

+ 

0.53776 

(8)+(4) 

C 

+ 

0.78846 

const.  log 

7.68992 

^ooe 

f'eoa{n—X) 

9.76552 

logf 

7.40544 

f 

+ 

0.002543 

const  log 

7.63992 

$8in<2 

9.27094  n 

log,' 

6.91086  n 

?' 

— 

0.000814 

»-e 

_ 

0.29790 

y-'j 

+ 

0.45747 

aK-f' 

+ 

0.006345 

^_r/ 

+ 

0.002674 

aisin  JIf 

9.47407  n 

mcobM 

9.66037 

tan  JIf 

9.81370  « 

Jf 

326°  5^  48" 

flin  Jf 

9.73694  « 

logro 

9.73718 

iisinJV 

7.80248 

iico«i\r 

7.42716 

0.37527 

67**  8^  52'' 

9.58928 

7.83793 


Knding. 

3b  40itt 
9.81317 
9.96507 


9.77824 

+ 

0.60012 

9.87947 

9.58600 

9.92739 

9.39286 

+ 

0.24710 

+ 

0.35302 

9.81817 

9.58600 

9.89917 

+  0.25071 

9.87947 

9.96507 

9.92739 

9.77193 

+ 

0.59147 

+ 

0.84218 

7.68992 

9.80686 

7.44678 

+ 

0.002797 

7.68992 

9.19280  n 

6.83222  n 

— 

0.000679 

__ 

0.11145 

+ 

0.53568 

+  0.006091 

+ 

0.002586 

9.04708  n 

9.72890 

9.31818  n 

348*  14' 49" 

9.30898  n 

9.73810 

7.78469 

7.40415 

0.38054 

or  23^43'' 

9.58476 

7.81939 


■PH  91 — 32 — 6 


USE  OF  THE  TABLES 


603 


Greenwich  Mean  Time, 


logC 
tan/ 


JloginniiMP. 

9.89679 

7.( 


Snding. 
3h40m 

9.92541 
7.66336 


Ctan/ 
I 

7.56015 

0.003682 

0.547300 

7.58877 

0.003879 

0.547370 

L 

0.543668 

0.543491 

log  m 
colog  L 

9.99306  n 

9.73713 

0.26467 

9.99217  n 

9.73810 

0.26481 

sin  t^ 

9.99486  n 
-  81"  12'  W 

9.99508  n 
-  81*23' 30" 

■0,! 

1.89920 

1.91871 

coe(lf-i\r) 

9.24899  n 

9^27478 

-  cos  {M^N) 

1.14819  n 
+     14!067 

1.19349 
—     15'!6I3 

logL 

COS^'' 

cologn 

9.73533 
9.18465 
2.16207 

1.08205 

9.73519 
9.17516 
2.18061 

1.09096 

XC08^ 

n 

+     12^079 

+  12!330 

T 

+       1.988 

-      3.283 

t 

d      h     m 
June  6    3  10.000 
June  6    3  11.988 
5  50.445 

h      m 
3  40.000 
3  36.717 
5  50.445 

Local  Mean  Time 


June  5  21  21.548 


21  46.272 


Therefore  we  have  finally 


h     m 


Beginning  of  the  eclipse 
End  of  the  eclipse 

June 
June 

5    21  21  82.6 
5    21  46  16.3 

1 

Chiea 

Angle  of  position : 

N 
<^(+180) 

o 

67 
261 

8L8 
12.0 

— 

O 

67 
81 

2817 
28.5 

P 

328 

20.8 

346 

0.S 

from  the  north  point  of  the  sun's  11  mh  toward  the  east 
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Elements  of  Occultalions, — Pages  416 — 443  give  the  elements  for  tlie  prediction  of  the  times 
of  occultation  of  stars  and  planets  by  t!»e  moon.  In  the  columns  referring  to  the  star,  those 
headed  RetTus  from  1891.0  gtve  the  quantities  necessary  to  reduce  the  mean  place  of  tlie  star 
at  the  beginning  of  1891  to  its  apparent  place  at  the  time  of  occultation.  These  reductions  are 
sufficiently  accurate  to  be  definitive. 

The  quantities  in  the  following  five  columns  are  all  given  for  tlie  moment  of  geocentric  con- 
junction of  the  star  and  moon  in  right  ascension.  Let  there  be  a  line  passing  from  the  ntar 
through  the  centre  of  the  moon,  and  let  a  plane  perpendicular  to  this  line  pass  through  the 
centre  of  the  earth :  this  plane  will  be  the  fundamental  plane  for  the  occultation.  The  system 
of  co-ordinates  is  similar  to  that  already  described  for  eclipses.  The  cone  circums<'.ribing  the 
moon  and  star  may  be  regarded  as  a  cylinder  having  everywhere  the  same  diameter  as  the 
moon.  This  cylinder  will  intercept  the  fundamental  plane  in  a  circle  of  which  the  linear  diam- 
eter will  be  the  same  as  that  of  the  moon. 

The  Washington  Mean  Time  is  the  moment  at  which  the  two  bodies  are  in  geocentric  con- 
junction in  right  ascension.  At  this  moment  the  co-ordinate  x  of  the  axis  of  the  cylinder  on 
the  fundamental  plane  has  the  value  zero.  The  column  Hour-Angle  H  gives  the  common 
geocentric  hour-angle  of  the  moon  and  star  at  the  same  moment,  counted  from  the  meridian 
of  Washington — positive  toward  the  west  and  negative  toward  the  east.  Column  Y  gives  the 
co-ordinate  y  of  the  axis  of  the  cylinder  upon  the  fundamental  plane  at  the  same  moment. 
Columns  3/  and  y^  give  the  hourly  variation  of  x  and  y.  The  linear  unit  in  these  columns  is 
the  earth's  equatorial  radius.  The  limiting  parallels,  north  and  south,  show  the  extreme  limits 
of  latitude  within  which  the  occultation  will  be  visible. 

By  the  aid  of  these  elements,  the  Washington  mean  time  of  immersion  and  emersion  of  a 
star  behind  the  limb  of  the  moon  may  be  computed  for  any  part  of  the  earth  by  a  method  nearly 
the  same  as  that  already  explained  for  computing  eclipses,  only  more  simple. 

We  shall  first  show  how  to  compute  an  isolated  occultation  for  a  particular  place,  assuming  it 
to  be  visible  at  that  place,  and  then  show  how  all  the  occultations  which  will  be  visible  at  a  place 
may  be  selected  and  computed  by  a  more  rapid  process. 

(1)  The  geocentric  co-ordinates  of  the  place,  p  sin  ^  and  p  cos  ^^  are  to  be  computed  with 
three  or  four  places  of  decimals  by  the  formulae, 

,       sin  ip 
p  sm  <p'  =    ^ 

p  cos  fp'  =s  F  cos  <p 
already  given  in  connection  with  the  eclipses. 

As  in  the  case  of  eclipses,  it  is  necessary  to  have  an  approximate  time  of  the  phenomenon, 
corresponding  to  that  obtained  from  the  charts  of  the  eclipses.  The  quantity  H  being  the 
Washington  west  hour-angle  of  the  two  bodies  at  the  moment  of  geocentric  conjunction,  H —  X 
will  be  the  local  hour-angle  of  the  star  at  this  same  moment.     Let  us  call  this  angle  A01  putting 

where  ^  is  the  longitude  west  of  Washington, 

The  next  step  will  then  be  to  find  the  approximate  moment  of  apparent  conjunction  in  right 
ascension  as  seen  from  the  place.  An  approximate  correction  to  reduce  the  time  and  hour-angle 
for  geocentric  conjunction  to  those  for  apparent  conjunction  may  be  taken  from  Mr.  Downes's 
table,  on  pages  444 — 445.     This  correction  will  have  the  same  sign  as  h^. 

When  this  table  is  not  available,  the  correction  may  be  computed  thus:  Compute  the  quanti- 
ties C01  ^^  and  T  from  the  formulae, 

^Q  =  p  cos  ^  sin  ho 

e'  =  [9.4192]  cos  (Ao  +  iAo) 


0/-  c' 

r  will  then  be  the  approximate  interval  between  the  times  of  geocentric  and  local  conjunction. 
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By  applying  it  to  the  Washington  mean  time  of  the  former,  as  given  with  the  elements,  we  shall 
have  the  Washington  mean  time  of  the  latter  within  a  few  minutes. 

The  average  duration  of  an  occultation  is  about  an  hour.  Thence,  by  adding  0*^.5  to  and 
subtracting  it  from  the  mean  time  of  apparent  conjunction,  we  shall  have  approximate  times 
of  the  phases  of  immersion  and  emersion  for  farther  computation.     Let  us  then  put, 

r,  =  r  -  0^5 

T,  =  r  +  0»».5 

T,  the  Washington  mean  time  of  geocentric  conjunction  in  R.  A. 

rf,  the  declination  of  the  star. 

(2)  Compute  for  the  moments  T  +  t^  and  T  +  r^  the  following  quantities,  in  which  we  write 
T  for  each  of  the  quantities  ri  and  tj.  The  latter,  when  used  as  angles,  are  to  be  changed  to 
arc  by  multiplying  by  15,  and  the  minutes  are  to  be  further  increased  by  one-sixth  the  number 
of  degrees  in  order  to  reduce  to  the  sidereal  hour-angle. 

^    =  ft  cos  tp'  sin  (^  -f  T ) 

71    ^  p  s\n  <f/  cos  d  —  p  cos  ip*  sin  d  cos  {h^  +  r) 

^'  =  [9.4192]  p  cos  ^'  cos  (Ao  -f  r) 

fi'  =  [9.4192]  p  cos  9>'  sin  <2  sin  ( A.  +  r)  »  [9.4192]  $  nn  d 

X  ^  op'  r 

y   =Y  +  y'r 

Compute  m,  Af,  n  and  JV  from  the  equation^ 

m  sin  Jlf  =  a?  —  ? 
m  cos  Jtf  =  y  —  17 

n  sin  JV  =  j/  —  ^' 

n  cos  iV  =  y'  —  yi' 

t»'=g'Jj=  [8.2218]  n 
sin     v^     =  [0.5650]  m  sin  (J*f-  N) 
Then,  ^i  and  <2  from  the  equations 

^1  =  —    ,  cos  ( Jtf  —  iV )  —  ^  '   ^ — ■*  cos  (p     (Beginning.) 
^  =  -'^cos(M-iV)  +  E?:^]  cos  iP     (End.) 


M'  ^  '  n' 


The  quantities  ii  and  t^  will  then  be  the  corrections  in  minutes  to  be  applied  to  the  respective 
times  T  -I-  Ti  and  T  +  72  to  obtain  the  Washington  mean  times  of  the  phases. 

As  in  the  case  of  eclipses,  the  small  value  of  ti  will  give  an  accurate  result  for  one  phase,  and 
the  large  value  an  inaccurate  result  for  the  other.  Both  accurate  results  may  then  be  corrected 
by  comparison  with  the  inaccurate  one,  in  the  way  described  for  eclipses,  and  a  result  obtained 
which  will  probably  be  correct  within  a  fraction  of  a  minute  of  time. 

As  a  check  upon  the  result,  it  will  be  advisable  to  compute  ^,  iy,  x  and  y  for  the  moments  finally 
obtained.     If  the  times  are  correct  these  quantities  will  fulfil  the  condition, 

V~(F^^fp~+  {y-Tif  =  0.2723 

If  log  m  sin  ( M  —  JV)  =  9.4350  nearly,  a  recalculation  will  generally  be  necessary  to  deter- 
mine whether,  numerically,  sin  ^  <  1,  or  sin  v''  >  1.  In  the  latter  case,  the  impossible  value  of 
sin  il'  indicates  that  an  occultation  at  the  given  place  is  impossible,  unless  the  computed  distance 
from  the  moon's  limb  is  within  the  errors  of  the  ephemerides  of  the  moon  and  star. 

In  such  cases  of  near  approach  to  the  moon^s  limb,  we  may  take  ip  «  90**,  or  270°,  according 
as  sin  (J^f  —  JV)  is  positive  or  negative ;  and  for  finding  the  time  of  nearest  approach, 

w  cos  ( Jtf  —  JV  ) 

"  n' 
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Putting  TT  for  the  moon^s  horizontal  parallax,  the  distance  from  the  moon's  limb  will  be, 

r  [m  sin  ( Jtf-  iV)  -  0.2723] 

disregarding  the  sign  of  sin  {M  —  N)\  or,  allowing  for  the  augmentation  of  the  semidiameter, 

T  [m  sin  (  M  -  2V)  -  0.2723]  [1  +  x  sin  tt  ] 
whore 

z  =  p  cos  <p'  cos  d  cos  ( Ao  +  t)  -f  />  sin  ^  sin  d 

The  position-angle  P,  of  the  line  from  the  moon's  centre  to  the  star  at  the  times  of  contact, 
reckoned  from  the  north  point  toward  the  east,  is  given  by  the  formulee :  — 

P  =  N  --  <p  for  immersion, 

P  =  N  +  (fi±:  180^      for  emersion, 
it  being  supposed  that  the  value  of  v's  in  each  case,  is  taken  between  the  limits  it  90^. 
To  find  the  angle  from  the  vertex,  we  compute  the  angle  C  from  the  formula, 

tanC  =  i±{^ 

in  which  the  value  of  t  corresponding  to  the  phase  is  to  be  used.    Then 

V=:^P--    C 

is  the  angle  from  the  vertex,  also  reckoned  from  the  north  toward  the  east 

As  an  example  of  an  isolated  occultation,  we  will  compute  that  of  c  Geminorum,  on  Feb.  18, 
1891,  for  the  University  of  Virginia,  whose  position  is 

^  «  +  38^  2'  1''.2 
jl  «  +    0*  5»  M».18 
Constants  for  the  given  place, 

/I  sin  /  a  9.78730 
/I  COB  f'  »  9.8 
Prom  the  table  of  elements,  page  419,  we  have 


H~. 

+ 

0 

m 
1.1 

H- 

-  X  = 



0 

4.786 

From  DowNBs's  Table,  pages  444 — 445,  or  from  the  formuIsB  on  page  504,  we  find  the  cor- 
rection to  the  Washington  mean  time  of  geocentric  conjunction,  as  given  on  page  419,  to  be 
— 2'°.8,  therefore  the  Washington  mean  time  of  apparent  conjunction  at  the  given  place  is 
Feb.  18*  8»»  40».6. 

Since  the  given  place  is  not  far  from  the  centre  of  the  area  of  visibility  we  shall  assume  the 
duration  to  be  1  hour  and  30  minutes,  therefore,  by  first  subtracting  and  then  adding  45  minutes, 
we  shall  have  the  approximate  Washington  mean  times  of  immersion  and  emersion  to  be  used  in 
the  computation,  thus : 


h     m 

h      m 

r,  =  -  0  47.8 

r  +  Ti  =  Feb.  18, 

7  55.6 

T,  =  +  0  42.2 

r  +  T,  =  Feb.  18, 

9  25.6 

Immeraion. 

BmeniaD. 

h      m 

h      m 

1  Mean  Time,                   Feb.  18, 

7  55.6 

9  25.6 

ho 

-     0    4.786 

— 

0    4.786 

.  r  (in  sidereal  time) 

-     0  47.931 

+ 

0  42.315 

ho  +  r 

-     0  52.717 

+ 

0  37.529 

ho  +  r(in  arc) 

-  13^  W  45^' 

+ 

9°  22'  56" 

pcoa^ 

9.89689 

9.89689 

sin  (ho  +  r) 

9.35792  n 

9.21225 

logf 

9.25481  n 

9.10914 

^ 

-     0.17981 

+ 

0.12857 
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Washington  Mean  Time, 


Feb.  18, 
cos  if 

■  (1) 

Bind 
CO*  (A.  +  t) 


(2) 
(l)-(2)  , 

const,  log 

fcoti^'  cos  (Ao  +  ^) 

loge' 

f' 

const,  log 

f  sin^ 

logi/ 

logd/ 

logT 

logd? 

X 

logsK 
logr 

r 

a/  — e' 

ffisin  If 

fficoslf 

tan  if 

M 

cos  If 

log  in 

nsin  2V 

ncesiV' 

lanJV 

N 

cosN 

logn 

colog  60 

logn' 


Immeiaion. 

9.78730 
9.95643 

Bmwaioii. 

9k25".6 
9.78730 
9.95643 

+ 

9.74373 
0.55429 

+ 

9.74373 
0.55429 

9.89689 
9.62980 
9.98841 

9.89689 
9.62960 
9.99415 

+ 
+ 

9.51510 
0.82742 
0.22687 

+ 
+ 

9.52084 
0.33177 
0.22252 

9.41920 
9.88530 

9.41920 
9.89104 

+ 

9.30450 
0.20160 

+ 

9.31024 
0.20428 

9.41920 
8.88461  n 

9.41920 
8.73894 

_^ 

8.30381  It 
0.02013 

+ 

8.15814 
0.01439 

9.74382 
9.90128  n 

9.74382 
9.84716 

,^_ 

9.64510  n 
0.44167 

+ 

9.59098 
0.38993 

7.88081 
9.90128  n 

7.88081 
9.84716 

+ 
+ 

7.78209  « 
0.006055 
0.249100 
0.243045 

+ 
+ 
+ 

7.72797 
0.005345 
0.249100 
0.254445 

+ 

0.26186 
0.01617 

+ 
+ 

0.26136 
0.03192 

+ 
+ 

0.35280 
0.02773 

+ 

0.35012 
0.00679 

9.41807  n 
8.20871 

9.41724 
8.50406 

4 

1.20936  n 
273»32'1" 
8.78982 
9.41889 

0.91318 
83' 2'  13" 
9.08362 
9.42044 

9.54753 
8.44295 

9.54421 
7.83187  n 

( 

1.10458 
35*' 30' 21" 
8.89408 
9.64887 
8.22185 

j 

1.7 1234  n 
9r  6' 40" 
8.28760  fi 
9.54427 
8.22185 

7.77C72 


7.76612 
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Immersion. 

£menlali4 

Washington  Mean  Time,                  feh.  18, 

•)*55».6 

9^25'».6 

Const,  log 

0.56500 

0.5650O 

login 

9.41889 

9.42044 

8in(Jlf-JV) 

9. 14504  n 

9.14754  n 

sin^ 

9. 12893  n 

9.13298  n 

0 

— 

■Jro  44,  Q,/ 

-^ 

r*  48'23" 

1      m 
log-. 

1.64817 

1.65432 

cos(Jfcf-JV) 

9.99573  n 
1.64390  n 

9.99567 
1.64999 

--C08(Jtf-lV^) 

+ 

44045 

— 

4^667 

const,  log 

9.43500 

9.43500 

co-log  nf 

2.22928 

51.23388 

cos^ 

9.99603 
1.66031 

9.99596 
1.66484 

[»-n««]cos, 

+ 

4^741 

+ 

46!221 

<1 

— 

1.696 
7  55.600 

+ 

1.554 
9  25.600 

Washington  mean  time  of  phase,    Feb.  18, 

7  53.904 

9  27.154 

X 

+ 

0    5.886 

0    5.886 

University  of  Virginia  mean  time,   Feb.  18, 

7  48.018 

9  21.268 

Angle  of  position : 

N 

85°  30.3 

91°    6!7 

V(+180^ 

- 

-     7  44.0 

— 

7  48.4 

P 

93  14.3 

263  18.3 

from  the  north  point  of  the  moon's  limb  toward  the  east. 

Prediction  of  Many  Occtdtations  for  a  CHven  Place. — When  it  is  desired  to  predict  all  the 
occultations  which  will  be  visible  at  some  one  place,  tables  may  be  constructed  and  applied  in 
such  a  way  as  to  greatly  diminish  the  labor  of  computation.  In  using  such  tables,  the  most  con- 
venient oourse  will  be  to  find  for  each  occultation  the  hour-angle  of  the  star  at  the  moment  of 
appart  nt  conjunction  in  right  ascension,  as  seen  from  the  place  of  observation.  The  table  of 
elements,  pages  416 — 443,  gives  If,  the  Washington  hour-angle  at  the  moment  of  geocentric 
conjunction.     The  corresponding  geocentric  hour-angle  at  the  place  will  be 

hQ=^  H  —  X         (X  =  west  hmgitude  from  Washington). 

The  moment  of  apparent  conjunction,  as  seen  from  the  station,  will  be  given  by  the  condition 
^  s=  x;  or,  using  the  values  of  ^  and  x, 

p  cos  ^'  sin  A  a=:  a/  T 

h  being  the  west  hour-angle  of  the  star  at  the  moment  in  question,  and  r  the  interval,  in  hours 
of  mean  time,  which  has  elapsed  since  geocentric  conjunction.     We  shall  therefore  have, 
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for  the  hour-angle  at  the  end  of  the  interval  r  aAer  geocentric  conjunction.     In  strictness,  r 

should  here  be  multiplied  by  the  factor  1  +  «igg  oei  because  the  star  moves  a  little  more  than  15^ 

in  an  hour  of  mean  time ;  but  the  error  arising  from  the  neglect  of  the  factor  is  too  small  to  be 
important,  as  it  will  affect  the  predicted  time  of  conjunction  by  less  than  10  seconds.  The 
equation  for  finding  r  is  therefore, 

p  cos  f'  sin  (Ao  +  t)  ==  a/  T 

The  quantities  A©  ^^^  ^  being  derived  immediately  from  the  data  of  the  Ephcmeris,  the  quan- 
tity r  is  readily  obtained  by  successive  approximation,  and  may  be  tabulated  as  a  function  of 
Ao  and  aK.     The  computation  of  r  is  effected  as  follows.     We  have 

sin  ( Ao  +  T )  =  sm  Ao  +  2  sin  J  r  cos  ( A©  +  J  t)  (1) 

The  value  of  r  in  arc  being  seldom  more  than  24°  we  may  put  r  itself  for  2  sin  ^  r.  The 
equation  will  then  become 

p  cos  ^'  sin  Ao  +  ^  A*  ^^s  tp'  cos  (A^  +  i^)  ■■«'t 
from  which  we  find 

^  ^  P  cos  9'  sin  ^o /gx 

xf  ^  p  cos  ip*  cos  (A^  +  i^)  ^  ' 

To  tabulate  r,  we  must  first  have  a  table  of  the  quantities 

^  =  /»  cos  <p'  sin  A 

e'  =  [9.41916]  p  cos  ip^  cos  A  ^^ 

which  table  may  be  formed  for  every  10  minutes  (in  time)  of  A.  If  we  then  put  ^o  for  the 
value  of  q  corresponding  to  h=sho  and  ^'i  for  th«  value  of  S'  corresponding  to  A  =  A©  +  J  r, 
we  shall  have 

(4) 


Since  we  must  know  the  value  of  t,  approximately,  before  we  can  take  d  from  the  table, 
this  equation  can  be  solved  only  by  successive  approximations.  The  approximations  converge 
so  rapidly  as  to  offer  no  difficulty.  It  will  be  best  to  begin  by  comparing  values  of  r  for  the  two 
extremes  of  x^^  namely,  x'=0.48  and  a/ =0.60,  because  the  approximate  values  of  t  can  then 
be  interpolated  for  all  the  intermediate  values  of  jc^.     For  the  first  approximation  may  be  taken — 


J  r  =  50">  sin  ^  Ao     (for  a/  =  0.48) 
o 

J  r  =  40"^  sin  ^  Ao     (for  a/  =  0.60) 
o 


(5) 


or,  the  approximate  values  of  r  may  be  taken  from  Mr.  Downes's  table,  pages  444 — 445.  It 
will  be  best  to  make  the  computation  for  every  30"  of  A©,  and  to  find  the  intermediate  values 
of  T  for  every  10™  by  interpolation.  Then  for  each  30™  of  A©  we  take  ^'  from  a  table  with 
the  argument  Ao  +  J  t,  and  log  f  with  the  argument  Ao,  and  thence  compute  t  by  (4).  If  the 
value  of  T  thus  arrived  at  differs  more  than  3"  from  that  employed  in  taking  out  c',  a  new 
value  may  be  used  to  correct  $',  and  the  computation  may  be  repeated.  The  values  corre- 
sponding to  a/ =  0.51,  a:^  =  0.54,  and  a/ =0.57,  can  then  be  computed  with  the  single  interpo- 
lation of  approximate  values  of  r,  and  afterward  the  table  can  be  extended  by  interpolation  to 
every  0.01  of  a/  between  3:^  =  0.48  and  a/  =  0,60,  It  will  be  best  to  compute  r  in  the  first 
place  to  every  0.00 1  of  an  hour,  and  to  drop  the  last  figure  in  forming  the  definitive  table.  The 
table  thus  formed  will  be  called  Table  L 
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The  values  of  r^  and  rj'  may  tken  be  tabulated  for  everj  degree  of  the  starts  declination,  and 
every  10'"  of  h.  It  is  a  mere  qaestioo  of  convenience  whether  to  oompute  the  table  for  nega- 
tive values  of  d^  since  by  putting 

Tji  sss       p  sm  ip'  cos  d 
r^2=^  -^  p  cos  <p^  sin  d  coe  h 

Tji  may  be  given  in  a  table  of  single-entry;  and  taking  172  from  the  table  of  double-entry  for  a 
positive  d^  we  shall  have 

1?   =  I?!  i  1?2 

the  lower  sign  being  used  for  a  negative  d.  But  the  extension  of  the  table  for  rj  to  negative 
values  of  d  is  so  readily  made  that  it  will  probably  be  found  better  to  do  it,  so  as  to  save  taking 
out  171  and  r^^  separately. 

This  table  for  t)  will  be  called  Table  11^  and  the  corresponding  one  for  jj'  with  the  same 
arguments  Table  III.     The  precepts  for  using  the  tables  will  then  be  as  follow :  — 

From  Table  I  with  the  arguments  a/  and  H—X=f^^  take  out  the  value  of  r.  It  will  be 
sufficient  to  use  the  nearest  0.01  of  a/,  r  will  be  of  the  same  sign  as  A©-  Then,  enter  Table 
11  with  the  arguments  d  (the  starts  declination)  and  A  =  A^  +  ^^  ^^^  take  out  the  value  of  17. 
Form  the  quantities  y  =  F  +  y^r,  and  y  —  ly.  If  the  latter  quantity  lies  between  the  limits 
±0.28,  it  is  almost  certain  that  there  will  be  an  occultation.  If  it  falls  without  the  limits  ±0.33, 
it  is  almost  certain  that  there  will  not  be  an  occultation.  Between  the  years  1881  and  1891 
these  last  limits  may  be  reduced  to  ±  0.32,  and  cases  near  this  limit  may  be  rejected  if  y*  is 
small.     A  convenient  rule  to  adopt  will  be — 

y'  <  0.10,  «=  ±  0.29 

0.10  <  y'  <  0.15,  =  ±  0.30 

0.15  <  y'  <  0.20,  =  ±  0.31 

0.20  <  y'  =  ±  0.33  or  ±  0.32 

Here,  only  the  absolute  value  of  y^  is  to  be  considered,  without  respect  to  its  algebraic  sign. 

If  y  —  17  falls  between  the  limits  thus  indicated,  take  the  values  of  ^'  and  t^'  from  the  appro- 
priate tables  and  compute  v,  Q  and  A  from  the  equations 

V  sin  Q.P=  y^  —•  "rf 
»  cos  Q  «  a/  -  f' 

Ci,    es  (y  _  1^)  cos  Q 

If  A  >  0.2723  or  log  A  >  9.4350  there  will  be  no  occultation,  though  the  moon  ma}  graze 
the  star  when  A  —  0.2723  is  very  small.     If  A  <  0.2723,  compute 

., ^^BinQ  cosP  =  gJ^       (P<180-) 

0.2723  sin  P 

r, 

We  shall  then  have  — 

Local  mean  time  of  immersion,  T— A  +  t  +  ti  —  tj 
Local  mean  time  of  emersion,      T—  ^4-^  +  ^1  +  tj 
Position-angle  from  north  toward  east  at  immersion,   180®  ^  (^  -^  f 
Position-angle  from  north  toward  east  at  emersion,     180°  '"  (^  '\-  F 

In  predicting  the  occultations  for  a  given  place,  the  first  operation  will  be  to  go  over  the  list 
of  occultations  in  the  Ephemeris,  and  select  those  which  may  be  visible.  The  conditions  of 
possible  visibility  are :  — 

1.  The  limiting  parallels  in  the  last  colunms  must  include  the  latitude  of  the  place. 
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2.  The  quantity  If  —  A,  taken  without  regard  to  sign,  must  be  les.  than  the  semi-diurnal  arc 
of  the  star  by  at  lea.st  one  hour.  On  very  rare  occasions  an  emersion  might  bo  seen  in  the  east 
horizon,  or  an  immersion  in  the  west,  when  this  difTerenoc  is  a  few  minutes  less  than  an  hour. 

3.  7'he  sun  must  not  be  much  more  than  an  hour  above  the  horizon  at  the  local  mean  time 
7^_  ^,  unless  the  star  is  bright  enough  to  be  seen  in  the  day  time. 

The  most  convenient  course  will  be  to  write  the  value  of  —  x  on  the  bottom  of  a  sheet  of 
paper,  and,  passing  through  the  list  of  occultations,  pause  over  each  one  for  which  condition 
( 1)  is  fulfilled,  and  examine  whether  conditions  (2)  and  (3)  are  fulfilled.  If  either  fails,  the 
computer  passes  on.  Very  often  it  will  require  some  examination  to  find  whether  H — X  or 
T^X  fails  withm  the  limits;  in  these  cases,  the  computer  may  mark  the  occultation  for  trial 
and  leave  the  decision  for  the  subsequent  operations.  The  whole  list  can  be  gone  over  in  less 
than  a  day,  and  it  will  probably  be  found  that  about  one-tenth  of  the  occultations  are  marked 
for  trial.  •  ^ 

Phenomena  of  Planets  and  Satellites^  pages  446 — 479. — These  are,  for  the  most  part,  suffi- 
ciently explained  in  the  body  of  the  work.  The  following  additional  explanations  are  added  for 
completeness. 

Disks  of  Mercury  And  Venus^  P&ges  446 — 447. — The  angle  ^,  needed  in  reducing  meridian 
observations,  is  the  angle  which  the  arc  of  the  great  circle  from  the  planet  to  the  sun,  makes  with 
the  arc  from  the  planet  toward  the  west,  reckoned  in  the  direction  west,  north,  east,  south. 
This  position-angle  is  reckoned  from  0**  to  360**,  as  in  the  measurement  of  double  stars,  the 
planet  taking  the  place  of  the  central  star.  But  its  measure  is  90^  greater  than  that  of  a  double 
star. 

We  may  also  regard  0  as  expressing  the  angle  which  the  line  of  cusps  makes  with  the 
meridian,  the  positive  direction  of  the  meridian  being  toward  the  north,  and  the  positive  direc- 
tion of  the  line  of  cusps  that  in  which  a  person  following  this  line  would  have  the  illuminated 
portion  of  the  disk  on  his  right. 

Satellites  of  Jupiter^  pages  449 — 473. — The  times  of  phenomena  are  explained  at  the  foot 
of  each  page ;  the  diagram  is  on  page  449. 

Phenomena^  pages  480 — 481. — The  conjunctions,  quadratures,  and  oppositions  of  the  planets 
with  respect  to  the  sun,  give  the  hours  when  the  longitude  of  each  planet  difiTers  from  that  of  the 
sun  by  0^  90°  or  180*. 

The  conjunctions  of  the  moon  and  planets  with  each  other  are  given  in  right  ascension. 
The  degrees  and  minutes  to  the  right  show  the  difference  of  declination  at  the  moment  of 
conjunction. 

Latitude  by  Observed  Altitude  of  Polaris, — Table  IV  replaces  the  Tables  A,  B,  C,  D,  given 
iis  a  Supplement  to  the  volumes  of  the  Ephemeris  for  1874 — 1881,  and  is  intended  for  use  at  sea 
and  reconnaissance  on  land.  It  will  furnish  an  approximate  value  of  the  latitude,  the  probable 
error  of  which,  in  so  far  as  the  table  is  concerned,  will  be  a  few  tenths  of  a  minute  of  arc. 

The  directions  for  using  the  table  are  adapted  to  a  right  ascension  of  Polaris  equal  to  P  18'".9. 
Somewhat  greater  accuracy  may  be  insured  by  substituting  the  right  ascension  of  Polaris  at  the 
date  of  observation,  from  pages  302 — 313  of  this  volume. 


EPH  91—32—15 


APPENDIX. 


ON  THE  CONSTRUCTION  OF  THE  AMERICAN  EPHEMERIS 
AND  NAUTICAL  ALMANAC  FOR  1891. 


The  adopted  constants  of  precession,  nutation,  and  aberration  are  those  of  Struve  and  Peters, 
namely: — 

Precession  =  50".2411  +  0".0002268  t 

Nutation     =    9".2231  +  0".000009    t 

Aberration  =  20".4451 
in  which  i  is  the  number  of  years  after  1800.0. 

The  obliquity  of  the  ecliptic  is  that  of  HAi«B£if's  TabUs  du  SoUU^  which  is  (y',3l  greater  than  that 
of  Peters,  given  in  the  issues  of  this  Ephemeris  preceding  that  for  1882.  A  comparison  of  Hansen's 
mean  obliquity  with  that  of  Peters  nnd  of  Le  Verrier  at  different  epochs  is  given  in  the  following 
table:  — 


Epoch. 

Hansen. 

Peters. 

Le  Verrier. 

H.— P. 

H.— L. 

1750 
1800 
1850 
1900 

23    28     18.'l9 
23    27    54.80 
23    27    31.42 
23    27      8.02 

17.44 

54.22 

30.99 

7.76 

19.42 

55.63 

31.83 

8.03 

+  075 
+  0.58 
+  0.43 
+  0.26 

—  L23 

—  0.83 

—  0.41 

—  0.01 

The  formulce  for  reducing  the  places  of  the  fixed  stars,  page  280,  correspond  to  the  Star  Tables 
of  the  Ammcan' Ephemtns^  Washington,  1860. 

The  mean  right  ascensions  of  stars  have  been  reduced  to  Newcomb's  fundamental  standard  in 
the  catalogue  attached  to  the  fVashiiigton  Observations  for  1870,  Appendix  II,  with  the  following 
exceptions:  The  right  ascensions  of  the  48  circiim polar  stars  north  of  60°  north  declination  ore 
from  Dr.  Gould's  Standard  Places  of  Fundamental  Stars,  second  edition,  United  States  Coa.'^t  SuiTey 
Office,  1866.  Of  the  twelve  stars  south  of  50°  south  declination,  the  positions  of  /?Hydri,  aTrianguli 
Australis,  and  (r  Octantis,  have  been  corrected  from  data  furnished  by  Dr.  Gould  ;  while  the  ramnining 
nine  are,  as  before,  from  the  British  JVautical  Almanac  for  1848. 

The  right  ascensions  of  (he  additional  stars  in  the  general  list,  whose  apparent  right  ascensions  are 
given  in  a  subsequent  section,  have  been  taken  partly  from  the  Catalogue  of  1098  Standard  Clock  and 
Zodiacal  Stars,  forming  Part  IV^  of  Vol.  I  of  Astronomical  Papers  Prepared  for  the  Use  of  the  American 
Ephemeris  and  Nauiica^  Almanac,  Washington,  1881;  and  partly  from  the  catalogue  of  the  Ast  onomische 
Gesellschaft  of  1878.  A  few  have  been  derived  from  recent  catalogues  without  a  rigorous  reduction 
for  equinox. 

The  mean  declinations  of  stars  are  taken  from  Boss's  paper  in  the  Report  of  the  Northern  Boundarif 
Commission,  Washington,  1879,  for  all  stars  found  therein.  The  declinations  of  all  the  other  stars 
have  been  i*educed  to  the  same  standard,  except  those  of  the  additional  ones  above,  which  have  been 
taken  partly  from  the  Astronomische  Gesellschafl  list,  and  j>artly  from  places  in  recent  catalogues. 
To  tlie  apparent  places  of  Sirius  and  Procyon  have  been  applied  the  periodic  con'eetions  resulting 
from  AuwERs's  investigations. 

The  values  of  these  corrections  are:  — 


Year. 


ainuB. 


1891.0         A  a  =  4-  0.133        A  d  -. 
1892.0         Aa^  +  0A48        A  J  = 
EPH  91 — 33 — 1 


Piooyon. 

>  —  o"i4  A  o  =  +  o!o53      A  (J  =  +  ae9 

-h  0.28  A  a  =  4-  0-060        A  (5  «  4-  0-55 
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The  epheineris  of  the  sun  is  constructed  from  Hansen  and  Olufsen's  TabUa  du  SoUil,  Co|>eDhagen, 
185i%  except  tliat  Struve^s  aberration  has  been  used.  This  is  equivalent  to  adding  (YWl)  to  the  true 
longitudes,  but  it  does  not  affect  the  right  ascensions  and  declinations.  The  sun's  rectangular  equatoria] 
co-ordinates  have  been  cotn[)Utcd  from  the  longitudes  and  latitudes  by  tlie  following  forniuke:  — 

X  =  R  cos  /. 

Y  =  R  8in  /,  cos  u  —  19.3  R  /3 
Z  =  R  sin  /.  sin  u  -f-  44.5  R  ft 
The  reduttions  to  mean  equinox,  J  891.0,  are  computed  by  ihe  formulae, 
A  X'  =  +  y  sec  6)  A  ?.  sfti  1" 

A  F  =  —  Xcos  w  A  A  sin  1"  +  Z  A  6>  sin  1"  —  9.4  r  i?  sin  (  A  +  J87°  ) 
A  Z'  =  —  Xsui  ca  A  ?-  sin  \"  —  FA  cj  sin  V  +  21.7  r  i?  sin  {  X  +  187°  ) 
Wherein — 

/  and  /?    are  the  longitude  and  latitude  of  the  sun  referred  to  the  equinox  and  ecliptic  of  the  date; 
u ,    the  obliquity  of  the  ecliptic ; 
A  A ,    the  reduction  of  longitude  for  precession  and  nutation  from  January  0; 
A 6>,    the  reduction  of  the  mean  to  the  apparent  obliquity; 
7,    the  fraction  of  the  year  since  January  0. 
The  numerical  coefficirnts  are  in  units  of  the  seventh  place  of  decimals.    The  correction  for  latitude 
has  been  taken  from  Goetze's  paper  in  the  Astronomical  Journal^  Vol.  II,  page  71. 

The  mean  equatorial  horizontal  parallax  of  the  sun,  adopted  from  Professor  Newcomb's  Invegliga- 
tion  of  the  Distance  of  the  Sun  and  the  EUmsnts  which  depend  on  it,*  is  8".848.  The  ado[>ted  scini- 
diameter  of  ihe  sun  at  the  earth's  mean  distance  is  16'  2".  In  the  computations  pertaining  to 
eclipses,  Ressel's  scmidiameter,  15'  59".788  has  been  used. 

The  right  ascension,  declination  and  parallax  of  the  moon  are  derived  from  Hansen's  Tables  dc  ia 
Lune,  London,  1857,  tiie  mean  longitude  being  corrected  in  accordance  with  Newcomb's  Researches  on 
the  Motion  of  the  Moon,  Part  I,  page  2G8,t  and  a  corrected  table  lieing  substituted  for  Table  XXXIV. 
The  scmidiameter  of  the  moon  i^  computed  from  the  moon's  horizontal  pandlax  by  tlic  fornmhi, 

5=  0.272274  7r-h2".5 

The  constant  2''.5  is  omitted  in  the  computation  of  eclipses  and  occultations,  as  due  entirely  to  tele- 
scopic and  ocular  irradiation. 

The  cphemeris  of  Mercury  is  derived  from  Professor  VVinlock's  Tables  of  Mercurif,  VVashiugtou, 
]8(>4.  They  are  based  on  the  older  theory  of  Le  Verrier,  published  in  the  Additions  to  tlie 
Connaisscmce  des  Temps  for  1848. 

The  e|>hemcris  of  Venus  is  derived  from  Mr.  G.  W.  Hill's  Tables  of  Venus,  Washington,  1872. 

The  cphemeris  of  Mars  is  derived  from  manuscript  tables  constructed  from  Lindenau's  Tables. 
Mr.  Hugh  Breen's  results,  contained  in  his  paper  On  the  Corrections  of  Liwdewau's  Elemenls  of 
Mars,  published  in  the  Memoirs  of  the  Royal  Astronomical  Society,  Vol.  XX,  have  also  been  discussed 
and  applied ;  and  Le  Verrier's  secular  variations  of  the  elements  are  likewise  adopted.  The  per- 
turbations produced  by  Jupiter  have  been  increased  by  ^a  of  their  value.  The  following  are  the 
corresponding  corrected  elements  and  animal  variations  for  Washington,  1855.0:  — 

L  =  320  13  33.87    +  (38910L1527    t 
TT    -=  333  23  17.84    +  65.9990    t 

8  =    48  25  55.29    -f  27.6997    t 

i    =      1  51    2.20    —  0.02141  i 

e    =        19238'^75    +  0.18549  t 

n    =      689050^.8927 
a    =  1.5236915 
The  cphemeris  of  Jupiter  is  derived  from  manuscript  tables  constructed  from  Bouvard's  Tables, 
with  such  changes  as  were  required  to  make  them  coiTespond  more  nearly  to  the  formulae. 

The  cphemeris  of  Saturn  is  derived  from  a  provisional  theory  constructed  by  Mr.  George  W. 
HiLF^  and  still  unpublished. 

The  ephemorides  of  Uranus  and  Neptune  are  derived  from  Professor  Newcomb's  Tables,  pub- 
lished by  the  Smitfisonian  InstitvJtion. 

•  Astronomical  Observations  made  at  the  U.  S.  Jiaval  Observatory,  Washington,  1865,  Appendix  II. 
f  Astronomical  Observations  made  at  the  U.  S.  Kaval  Observatory,  Washington,  1875,  Appendix  II 
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The  semidiaineters  of  the  planets  are  computed  from  the  following  vahies:  — 

Authority. 

Mercury  3.34  0.00  Le  Verrier,  Theory  of  Mercury, 

Venus 

Mais  2.842  ±  0,057  0.25   I         Peirce,  from  llic  VVushiiigtou  Obser- 

Jupiter  (polar)  18.78    ±  0.067  0.70  \  rations  of  1845  and  1846,  made 

Saturn  (polar)  8.77    ±  0.039  0.95  \  with  the  Mural  Circle. 

Uranus 

Neptune 

Jupiter  (equatoria)) 

Saturn  (equatorial) 

The  elements  of  eclipses  of  the  sun  and  occultations  of  stars  by  the  moon  are  adapted  to  Bessejl's 

method,  usuig  the  special  forms  in  Chjiuveket's  Spherical  and  Practical  Jistronomy.    The  adopted 

semidiameters  are: — 

// 
Semidiamcter  of  the  sun  at  distance  unity ....    959.788 

Ratio  of  radius  of  moon  to  radius  of  earth      .    .    .        0.27227 

The  eclipses  of  Jupiter's  satellites  are* computed  from  Todd's  Continuation  of  Damoiseau's  Tables 
Washington,  1876.  The  oceultatious,  transits,  etc.,  are  computed  from  Wooluouse's  Tables,  British 
Nauiical  Mmanat  for  1835,  Table  II  of  each  satellite  having  been  adapted  to  Damoiseau's  Tables. 

The  elongations  and  conjunctions  of  the  satellites  of  Saturn  arc  computed  from  manuscript  tables 
prepared  by  Professor  Newcomb,  except  those  of  Titan,  HypQrion,  and  lapetus. 

The  apparent  elements  of  the  nngs  of  Satura  are  computed  from  Bessel's  data,  exec])t  those  foi- 
the  dusky  ring. 

The  elongations  of  the  satellites  of  Uranus,  and  of  the  satellite  of  Neptune  ai'c  computed  from  the 
data  of  Professor  Newcomb's  Uranian  and  JVeptunian  Systems,  Washington,  1875. 

In  compiling  the  positions  of  observatories,  the  latest  available  data  have  been  used.  The  positions 
have  been  furnished,  in  many  instances,  through  the  courtesy  of  the  directors  of  the  Observatories, 
in  response  to  a  circular  issued  by  tlie  Superintendent  of  the  American  Ephemeris. 

The  reduction  to  geocentric  latitude,  and  the  logarithm  of  the  radius  of  the  earth,  ai-e  derived  ii'onj 
Bessel's  elements  of  the  terrestrial  spheroid,  as  adopted  in  Table  III  of  Chauvenet's  Spherical  and 
Practical  Astrmwiwf,  Vol.  II:  — 

log  t  =  8.9122052 
^'  _  ^  «=  _  11'  30^.65  sm  2  ^  +  l'M6  sin  4  v 

logp  =  9.9992747  +  0.0007271  cos  2  s^  —  0.0000018  cos  4  f 
Table  IV,  for  finding  the  latitude  from  an  observed  altitude  of  Polaris,  is  constructed  for — 

( 1 )  An  altitude  of  Polaris  equal  to  45°. 

( 2 )  A  declination  of  Polaris  equal  to  -|-  88°  43'. 

The  principal  computations  of  the  Ephemeris  have  been  distributed  in  tlie  followuig  maimer: — 
The  ephemeris  of  the  Sun  was  computed  by  the  late  Mr.  Eastwood;  the  Moon's  longitude,  latitude, 
semidiamcter  and  horizontal  parallax,  by  Professor  Keith  ;  the  right  ascension  and  declination,  by  Profes- 
sor Van  Vleck;  the  culminations,  by  Mr.  Loomis  and  Mr.  Meier;  the  lunar  distances,  by  Mr.  Bradford  ; 
Mercury  and  Venus,  by  Mr.  E.  P.  Austin;  Mars,  Jupiter,  Saturn,  Uranus,  and  Neptune,  by  Mr.  Rober- 
9EAU  Bvchanan;  Jupiter's  satellites,  by  Profe^8or  H.  D.  Todd;  the  satellites  of  Satuni,  Uranus,  and 
Neptune,  by  Dr.  Morrison.  The  mean  and  apparent  places  of  the  fixed  stars  were  prepared  by  Mr. 
Meier  aid  Mr.  Hedrick;  the  general  constants  for  their  reduction,  by  Mr.  Buchanan;  the  occultations, 
by  Mr.  J.  O.  Wiessner;  and  the  eclipses  were  computed  and  the  charts  projected  by  Mr.  Buchanan. 
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CORRECTIOK  REQUIRED,  OK  ACCOUNT  OF  SECOND  DIFFERENCES  OF  THE  MOON'S 

MOTION,  IN  FINDING  THE  GREENWICH  TIME  CORRESPONDING 

TO  A  CORRECTED  LUNAR  DISTANCE. 

Approzimata 
Intenral. 

Difference  of  the  Proportional  Logarithms  in  the  Ephemeris. 
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The  coneotion  is  to  be  added  to  the  approximate  Greenwioh  time  when  the  proportional  logarithms  In  the 
Ephemeris  are  decreasing,  and  subtracted  when  they  are  increasing. 
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TABLE  IL— SIDEREAL  INTO  MEAN  SOLAR  TIME. 


TO  BE  SUBTRACTED  FEOM  A  SIDEREAL  TIME  INTERVAL. 
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0  39.646 
0  39.810 
0  39.974 

m     8 
0  49.148 
0  49.312 
0  49.475 
0  49.639 
0  49.803 

m     8 
0  68.977 
0  69.141 
0  69.305 
0  69.469 
0  69.633 

m     8 

1    8.807 

1  a97i 

1    9.135 
1    9.298 
1    9.402 

8 

0 

1 

2 
3 
4 

0.000 
0.003 
0.005 
0.008 
0.011 

5 
6 

7 
8 
9 

0 
0 
0 
0 
0 

0.819 
0.983 
1.147 
1.311 
1.474 

0  10.649 
0  10.813 
0  10.976 
0  11.140 
0  11.304 

0  20.478 
0  20.642 
0  20.806 
0  20.970 
0  21.134 

0  30.308 
0  30.472 
0  30.635 
0  30.799 
0  30.963 

0  40.137 
0  40.301 
0  40.465 
0  40.629 
0  40.793 

0  49.967 
0  50.131 
0  50.295 
0  50,458 
0  50.622 

0  69.796 

0  69.960 

1  0.124 
1    0.288 
1    0.452 

1    9.626 
1    9.790 
1    9.954 
1  10.118 
1  10.281 

6 
6 

7 
8 
9 

0.014 
0.016 
0.019 
0.022 
0.025 

10 
11 
12 
13 
14 

0 
0 
0 
0 
0 

1.638 
1.802 
1.966 
2.130 
2.294 

0  11.468 
0  11.632 
0  11.795 
0  11.959 
0  12.123 

0  21.297 
0  21.461 
0  21.626 
0  21.789 
0  21.953 

0  31.127 
0  31.291 
0  31.455 
0  31.618 
0  31.782 

0  40.956 
0  41.120 
0  41.284 
0  41.448 
0  41.612 

0  50.786 
0  50.950 
0  51.114 
0  51.278 
0  51.441 

0.616 
0.779 
0.943 
L107 
1.271 

1  10.445 
1  10.609 
1  10,773 
1  10.937 
1  11.100 

10 
11 
12 
13 
14 

0.027 
0.030 
0.033 
0.035 
0.038 

15 
16 
17 
18 
19 

0 
0 
0 
0 
0 

2.457 
2.621 
2.785 
2.949 
3.113 

0  12.287 
0  12.451 
0  12.615 
0  12.778 
0  12.942 

0  22.117 
0  22.280 
0  22.444 
0  22.608 
0  22.772 

0  31.946 
0  32.110 
0  32.274 
0  32.438 
0  32.601 

0  41.776 
0  41.939 
0  42.103 
0  42.267 
0  42.431 

0  51.605 
0  51.769 
0  51.933 
0  52.097 
0  52.260 

1.435 
1.599 
1.762 
1.926 
2.090 

1  11.204 
1  11.428 
1  11.592 
1  11.756 
1  11.920 

15 
16 
17 
18 
19 

0.041 
0.044 
0.046 
0.049 
0.052 

20 
21 
22 
23 
24 

0 
0 
0 
0 
0 

3.277 
3.440 
3.604 
3.768 
3.932 

0  13.106 
0  13.270 
0  13.434 
0  13.598 
0  13.761 

0  22.936 
0  23.090 
0  23.263 
0  23.427 
0  23.591 

0  32.765 
0  32.929 
0  33.093 
0  33.257 
0  33.420 

0  42.595 
0  42.759 
0  42.922 
0  43.086 
0  43.250 

0  52.424 
0  52.588 
0  52.752 
0  52.916 
0  53.080 

2.254 
2.418 
2.582 
2.745 
2.909 

1  12.0a3 
1  12.247 
1  12.411 
1  12.575 
1  12.739 

20 
21 
22 
23 
24 

0.055 
0.057 
0.060 
0.063 
0.066* 

25 
2G 
27 
28 
29 

0 
0 
0 
0 
0 

4.096 
4.259 
4.423 
4.587 
4.751 

0  13.925 
0  14.089 
0  14.253 
0  14.417 
0  14.581 

0  23.755 
0  23.919 
0  24.082 
0  24.246 
0  24.410 

0  33.584 
0  33.748 
0  33.912 
0  34.076 
0  34.240 

0  43.414 
0  43.578 
0  43.742 
0  43.905 
0  44.069 

0  53.243 
0  53.407 
0  53.571 
0  53.735 
0  53.899 

3.073 
3.237 
3.401 
3.564 
3.728 

1  12.903 
1  13.066 
1  13.230 
1  13.394 
1  13.558 

25 

26 
27 
28 
29 

0.068 
0.071 
0.074 
0.076 
0.079 

30 
31 
32 
33 
34 

0 
0 
0 
0 
0 

4.915 
5.079 
5.242 
5.406 
5.570 

0  14.744 

0  14.908 
0  15.072 
0  15.236 
0  15.400 

0  24.574 
0  24.7:58 
0  24.902 
0  25.065 
0  25.229 

0  34.403 
0  34.507 
0  34.731 
0  34.895 
0  35.059 

0  44.233 
0  44.397 
0  44.561 
0  44.724 

0  44.888 

0  54.063 
0  54.226 
0  54.390 
0  54.554 
0  54.718 

3.892 
4.056 
4.220 
4.384 

4.547 

1  13.722 
1  13.886 
1  14.049 
1  14.213 
1  14.377 

30 
31 
32 
33 
34 

0.082 
0.085 
0.087 
0.090 
0.093 

35 
3G 
37 
38 
39 

0 
0 
0 
0 
0 

5.734 
5.898 
6.062 
6.225 
6.389 

0  15.563 
0  15,727 
0  15.891 
0  16.055 
0  16.219 

0  25.393 
0  25.557 
0  25.721 
0  25.885 
0  26.048 

0  35.223 
0  35.386 
0  35.550 
0  35.714 
0  35.878 

0  45.052 
0  45.216 
0  45.380 
0  45.544 
0  45.707 

0  54.882 
0  55.046 
0  55.209 
0  55.373 
0  55.537 

4.711 
4.875 
5.039 
5.203 
6.367 

1  14.541 
1  14.705 
1  14.868 
1  15.032 
1  15.196 

35 
36 
37 
38 
39 

0.096 
0.098 
O.lOl 
0.104 
0.106 

40 
41 
42 
43 
44 

0 
0 
0 
0 
0 

6.553 
6.717 
6.881 
7.045 
7.208 

0  16.383 
0  16.546 
0  16.710 
0  16.874 
0  17.038 

0  26.212 
0  26.376 
0  26.540 
0  26.704 
0  26.867 

0  36.042 
0  36.206 
0  36.369 
0  36.533 
0  36.697 

0  45.871 
0  46.035 
0  46.199 
0  46.363 
0  46.527 

0  55.701 
0  55.865 
0  56.028 
0  56.192 
0  56.356 

5.530 
5.694 
6.858 
6.022 
6.186 

1  15.360 
1  15.524 
1  15.688 
1  15.851 
1  16.015 

40 
41 
42 
43 
44 

0.109 
0,112 
0.115 
0.117 
0.120 

45 
46 
47 
43 
49 

0 
0 
0 
0 
0 

7.372 
7.536 
7.700 
7.864 
8.027 

0  17.202 
0  17.366 
0  17.529 
0  17.693 
0  17.857 

0  27.031 
0  27.195 
0  27.359 
0  27.523 
0  27.687 

0  36.861 
0  37.025 
0  37.188 
0  37.352 
0  37.516 

0  46.690 
0  46.854 
0  47.018 
0  47.182 
0  47,346 

0  56.520 
0  56.684 
0  56.848 
0  57.011 
0  57.175 

6.350 
6.513 
6.b77 
6.841 
7.005 

1  16.179 
1  16.343 
1  16.507 
1  16.671 
1  16.834 

45 
46 

47 
48 
49 

0.123 
0.126 
0.128 
0.131 
0.134 

50 
51 
52 
53 
54 

0 
0 
0 
0 
0 

8.191 
8.355 
8.519 
8.683 

8.847 

0  18.021 
0  18.185 
0  18.349 
0  18.512 
0  18.676 

0  27.850 
0  28.014  . 
0  28.178 
0  28.342 
0  28.506 

0  37.680 
0  37.844 
0  38.008 
0  38.171 
0  38.335 

0  47.510 
0  47.673 

0  47.837 
0  48.001 
0  48.105 

0  57.339 
0  57.503 
0  57.667 
0  57.831 
0  57.994 

7.169 
7.332 
7.496 
7.660 
7.824 

1  16.998 
1  17.162 
1  17.326 
1  17.490 
1  17.654 

50 
51 
62 
53 
64 

0.137 
0.139    ^ 
0.142 
0.145 
0.147 

55 
56 
57 
58 
59 

0 
0 
0 
0 
0 

9.010 
9.174 
9.338 
9.502 
9.666 

0  18.840 
0  19.004 
0  19.168 
0  19.331 
0  19.495 

0  28.670 
0  28.833 
0  28.997 
0  29.161 
0  29.325 

0  38.499 
0  38.663 
0  38.827 
0  38.991 
0  39.154 

0  48.329 
0  48.492 
0  48.656 
0  48.820 
0  48.984 

0  58.158 
0  58.322 
0  58.486 
0  58.650 
0  68.814 

•f" 

7.988 
8.152 
8.315 
8.479 
8.643 

1  17.817 
1  17.981 
1  18.145 
1  18.309 
1  ia473 

66 

56 
57 
68 
59 

0.150 
0.153 
0.156 
0.158 
0.161 

Side- 
real 

Qh. 

lb. 

2b. 

3^- 

4b. 

6^- 

6*^ 

7b. 

For 
Seconda. 

BPH  91 — 33—6 


TABLE  n.— SIDEREAL  INTO  MEAN  SOLAR  TIME. 


TO  BE  SUBTRACTED  FROM  A  SmEREAL  TIME  INTERVATi 

gK 

gh. 

10^ 

llh. 

12^ 

13^ 

Ub. 

15^ 

For 
SeoondB. 

m 

m      s 

m      8 

m      8 

m     B 

m 

B 

m     • 

m      8 

m     8 

8 

1 

0 

1  18.636 

128.466 

1  38.296 

1  48.125 

.1  57.955 

2    7.784 

2  17.614 

2  27.443 

0 

0.000 

1 

1  18.800 

128.630 

1  38.459 

1  48.289 

1  58.119 

2    7.948 

2  17.778 

2  27.607 

1 

0.003 

2 

1  18.964 

1  28.794 

138.623 

1  48.453 

1  58.282 

2    8.112 

2  17.941 

2  27.771 

2 

0.005 

3 

1  19.128 

128.958 

1  38.787 

1  48.617 

1  56.446 

2    8.276 

2  18.105 

2  27.935 

3 

0.008 

4 

1  19.292 

129.121 

1  38.951 

1  48.780 

1  58.G10 

2    9.440 

2  18.269 

2  28.099 

4 

0.011 

5 

1  19.456 

129.285 

1  39.115 

1  48.944 

1  58.774 

2    8.603 

2  18.433 

2  28.263 

5 

0.014 

6 

1  19.619 

129.449 

1  39.279 

1  49.108 

1  58.938 

2    8.767 

2  18.n97 

2  28.426 

6 

0.016 

7 

1  19.783 

1  29.613 

1  39.442 

1  49.272 

1  59.101 

2    8.931 

2  18.761 

2  28.590 

7 

0.019 

8 

1  19.947 

129.777 

1  39.606 

149.436 

1  59.265 

2    9.095 

2  18.924 

2  28.754 

8 

0.022 

9 

1  20.111 

129.940 

1  39.770 

149.600 

1  59.429 

2    9.259 

2  19.088 

2  28.918 

9 

0.025 

10 

120.275 

1  30.104 

139.934 

1  49.763 

1  59.593 

2    9.423 

2  19.252 

2  29.082 

10 

0.027 

11 

1  20.439 

130.268 

1  40.098 

1  49.927 

1  59.757 

2    9.586 

2  19.416 

2  29.245 

11 

0.030 

12 

1  20.602 

130.432 

1  40.261 

150.091 

1  59.921 

2    9.750 

2  19.580 

2  29.409 

12 

0.033 

13 

1  20.766 

1  30.596 

1  40.425 

150.255 

2 

0.084 

2    9.914 

2  19.744 

2  29.573 

13 

0.035 

14 

120.930 

1  30.760 

140.589 

1  50.419 

2 

0.248 

2  10.078 

2  19.907 

2  29.737 

14 

0.038 

15 

1  21.094 

1  30.923 

1  40.753 

1  50.583 

2 

0.412 

2  10.242 

2  20.071 

2  29.901 

15 

0.041 

16 

1  21.258 

131.087 

1  40.917 

150.746 

2 

0.576 

2  10.405 

2  20.235 

2  30.065 

16 

0.044 

17 

1  21.422 

1  31.251 

1  41.081 

1  50.910 

2 

0.740 

2  10.569 

2  20.399 

2  30.228 

17 

0.046 

18 

1  21.585 

1  31.415 

1  41.244 

1  51.074 

2 

0.904 

2  10.733 

2  20.563 

2  30.392 

18 

0.049 

19 

1  21.749 

1  31.579 

1  41.408 

1  51.238 

2 

1.067 

2  10.897 

2  20.727 

2  30.556 

19 

0.052 

20 

1  21.913 

1  31.743 

1  41.572 

1  61.402 

2 

1.231 

2  11.061 

2  20.890 

2  30.720 

20 

0.055 

21 

1  22.077 

1  31.906 

1  41.736 

1  51.565 

2 

1.395 

2  11.225 

2  21.054 

2  30.884 

21 

0.057 

22 

1  22.241 

1  32.070 

1  41.900 

1  51.729 

2 

1.559 

2  11.388 

2  21.218 

2  31.048 

22 

0.060 

23 

1  22.404 

1  32.234 

1  42.064 

1  51.893 

2 

1.723 

2  11.552 

2  21.382 

2  31.211 

23 

0.063 

24 

1  22.568 

1  32.398 

1  42.227 

1  52.057 

2 

1.887 

2  11.716 

2  21.546 

2  31.375 

24 

0.066 

25 

1  22.732 

1  32.561^ 

1  42.391 

1  52.221 

2 

2.050 

2  11.880 

2  21.709 

2  31.539 

25 

0.068 

26 

1  22.896 

1  32.726 

1  42.555 

152.385 

2 

2.214 

2  12.044 

2  21.873 

2  31.703 

26 

0.071 

27 

1  23.060 

1  32.889 

1  42.719 

1  52.548 

2 

2.378 

2  12.208 

2  22.037 

2  31.867 

27 

0.074 

28 

1  23.224 

1  33.053 

1  42.883 

1  62.712 

2 

2.542 

2  12.371 

2  22.201 

2  32.031 

28 

0.076 

29 

1  23.387 

1  33.217 

1  43.047 

1  52.876 

2 

2.706 

2  12.535 

2  22.365 

2  32.194 

29 

0.079 

30 

123.551 

1  33.381 

1  43.210 

153.040 

2 

2.869 

2  12.699 

2  22.529 

2  32.358 

30 

0.082 

31 

1  23.715 

1  33.545 

1  43.374 

153.204 

2 

3.033 

2  12.863 

2  22.692 

2  32.522 

31 

0.085 

32 

1  23.879 

1  33.708 

1  43.538 

1  53.368 

2 

3.197 

2  13.027 

2  22.856 

2  32.686 

32 

0.087 

33 

1  24.043 

1  33.872 

1  43.702 

1  53.531 

2 

3.361 

2  13.191 

2  23.020 

2  32.850 

33 

0.090 

34 

1  24.207 

1  34.036 

1  43.866 

1  53.695 

2 

3.525 

2  13.354 

2  23.184 

2  33.013 

34 

0.093 

35 

1  24.370 

1  34.200 

1  44.029 

1  53.859 

2 

3.689 

2  13.518 

2  23.348 

2  33.177 

35 

0.096 

36 

1  24.534 

1  34.364 

1  44.193 

1  54.023 

2 

3.852 

2  13.682 

2  23.512 

2  33.341 

36 

0.098 

37 

1  24.698 

1  34.528 

1  44.357 

1  54.187 

2 

4.016 

2  13.846 

2  23.675 

2  33.505 

27 

0.101 

38 

124.862 

1  34.691 

1  44.521 

1  54.351 

2 

4.180 

2  14.010 

2  23.839 

2  33.669 

38 

0.104 

39 

125.026 

1  34.855 

1  44.685 

1  54.514 

2 

4.344 

2  14.173 

2  24.003 

2  33.833 

39 

0.106 

40 

1  25.190 

1  35.019 

1  44.849 

1  54.678 

2 

4.508 

2  14.337 

2  24.167 

2  33.996 

40 

0.109 

41 

1  25.353 

1  35.183 

1  45.012 

1  54.842 

2 

4.672 

2  14.501 

2  24.331 

2  34.160 

41 

0.112 

42 

1  25.517 

1  35.347 

1  45.176 

155.006 

2 

4.835 

2  14.665 

2  24.495 

2  34.324 

42 

0.115 

43 

1  25.681 

1  35.511 

1  45.340 

1  55.170 

2 

4.999 

2  14.829 

2  24.658 

2  34.488 

43 

0.117 

44 

1  25.845 

1  35.674 

1  45.504 

1  55.333 

2 

5.163 

2  14.993 

2  24.822 

2  34.652 

44 

0.120 

45 

1  26.009 

1  35.838 

145.668 

1  55.497 

2 

6.327 

2  15.156 

2  24.986 

2  34.816 

45 

0.123 

46 

1  26.172 

136.002 

1  45.832 

155.661 

2 

6.491 

2  15.320 

2  25.150 

2  34.979 

46 

0.126 

47 

1  26.336 

1  36.166 

1  45.995 

1  55.825 

2 

5.655 

2  15.484 

2  25.314 

2  35.143 

47 

0.128 

48 

126.500 

1  36.330 

1  46.159 

1  55.989 

2 

6.818 

2  15.648 

2  25.477 

2  35.307 

48 

0.131 

49 

126.664 

1  36.493 

1  46.323 

1  56.153 

2 

5.982 

2  15.812 

2  25.641 

2  35.471 

49 

0.134 

50 

126.828 

1  36.657 

1  46.487 

1  56.316 

2 

6.146 

2  15.976 

2  25.805 

2  35.6.35 

50 

0.137 

51 

1  26.992 

1  36.&21 

1  46.651 

1  56.480 

2 

6.310 

2  16.139 

2  25.969 

2  35.798 

51 

0.139 

52 

1  27.155 

1  36.985 

1  46.815 

1  56.644 

2 

6.474 

2  16.303 

2  26.133 

2  35.962 

52 

0.142 

53 

1  27.319 

1  37.149 

1  46.978 

1  56.808 

2 

6.637 

2  16.467 

2  26.297 

2  36.126 

53 

0.145 

54 

1  27.483 

1  37.313 

1  47.142 

156.972 

2 

6.801 

2  16.631 

2  26.460 

2  36.290 

54 

0.147 

55 

1  27.647 

1  37.476 

1  47.306 

1  57.136 

2 

6.965 

2  16.795 

2  26.624 

2  36.454 

55 

0.150 

56 

1  27.811 

1  37.640 

1  47.470 

1  57.299 

2 

7.129 

2  16.959 

2  26.788 

2  36.618 

56 

0.153 

57 

1  27.975 

1  37.804 

1  47.634 

1  57.463 

2 

7.293 

2  17.122 

2  26.952 

2  36.781 

57 

0.156 

58 

1  28.138 

1  37.968 

1  47.797 

1  57.627 

2 

7.457 

2  17.286 

2  27.116 

2  36.945 

58 

0.158 

59 

1  28.302 

1  3ai32 

1  47.961 

1  57.791 

2 

7.620 

2  17.450 

2  27.280 

2  37.109 

59 

0.161 

Side- 
real. 

gb. 

gh. 

10"^ 

IP- 

12^- 

13^- 

14b. 

15^ 

Tor 

BPH  91—33—7 


TABLE  IL— SIDEREAL  INTO  MEAN  SOLAR  TIME. 


TO  BE  SUBTRACTED  FROM  A  SIDEREAL  TIME  INTERVAL. 


Side- 
rool. 


16"^ 


17* 


18" 


19*- 


20" 


21* 


22''- 


23* 


For 
Seconds. 


0 
1 
2 
3 

4 

f) 
6 
7 
8 
9 

10 
11 
12 
13 
14 

15 
IC 
17 

18 
19 

20 
21 
22 

2:j 

24 

25 
26 

27 
28 
id9 

30 
31 
32 
3;J 
34 

35 
36 
37 
33 
39 

40 
41 
i  42 
43 
44 

45 

I  46 
47 
48 
49 

50 
51 
C2 
53 
54 

55 
56 
57 

58 
59 


37.273 
37.4:17 
37.601 
37.764 
37.9^ 


2  :^.092 
2  :»:>:,G 
2  38.4;fc0 
2  3«.584 
2  :}8,747 

2  38.911 
2  :».0/5 
2  :».239 
2  39.40.5 
2  o9.5G6 


39.730 
:^9.894 
40.0,'';8 
40.222 
40.:580 

40.r49 
40.713 
40.877 
41.041 
41.205 

41.369 
41.532 
41.69d 
41.8G0 
2  42.024 

2  42.188 
2  42.352 
2  42.515 
2  42.079 
2  42.843 

2  43.007 
2  43.171 
2  43.334 
2  43.498 
2  43.662 

2  43.826 
2  43.990 
2  44.154 
2  44.317 
2  44.481 

2  44.645 
2  44.809 
2  44.973 
2  45.137 
2  45.300 

2  45.464 
2  45.628 
2  45.792 
2  45.956 
2  46.120 

2  46.283 
2  46.447 
2  46.611 
2  46.775 
2  46.939 


m  a 
2  47.102 
2  47.266 
2  47.430 
2  47.594 
2  47.758 

2  47.922 
2  48.083 
2  48.249 
2  48.413 
2  48.577 

2  48.741 
2  48.905 
2  49.068- 
2  49.232 
2  49.396 

2  49.560 
2  49.7ri4 
2  49.888 
2  50.051 
2  50.215 

•2  50.379 
2  50.543 
2  50.707 
2  50.870 
2  5L034 

2  51.198 
2  51.362 
2  51.526 
2  51.690 
2  51.853 

2  52.017 
2  52.181 
2  52.345 
2  52.r09 
2  52.673 

2  52.836 
2  53.000 
2  53.164 
2  53.3;>8 
2  53.492 

2  53.656 
2  53.819 
2  53.983 
2  54.147 
2  54.311 

2  54.475 
2  54.638 
2  54.802 
2  54.966 
2  55.130 

2  55.294 
2  55.458 
2  55.621 
2  55.785 
2  55.949 

2  56.113 
2  56.277 
2  56.441 
2  56.604 
2  56.768 


m  a 
2  56.932 
2  57.096 
2  57.260 
2  57.424 
2  57.C87 

2  57.751 
2  57.915 
2  58.079 
2  58.243 
2  58.406 

2  58.570 
2  58.734 
2  58.898 
2  59.082 
2  59.226 

2  59.389 
2  59.553 
2  59.717 

2  59.881 

3  0.045 

3  0.209 

3  0.372 

3  0.536 

3  0.700 

3  0.864 

3  1.028 

3  1.192 

3  1.355 

3  1.519 

3  1.683 

3  1.847 

3  2.011 

3  2.174 

3  2.338 

3  2.502 


3  2.666 

3  2.830 

3  2.994 

3  3.157 

3  3.321 

3  3.485 
3  3.649 
3.813 
3.977 
4.140 


3 
3 
3 

3  4.304 
3  4.468 
4.632 
4.796 
4.960 


3 
3 
3 

3  5.123 

3  5.287 

3  5.451 

3  5.615 

3  5.779 


3  5.942 

3  6.106 

3  6.270 

3  6.434 

3  6.598 


m  a 

3  6.762 

3  6.925 

3  7.089 

3  7.253 

3  7.417 


3  7.581 

3  7.745 

3  7.908 

3  8.072 

3  8.236 

3  8.400 

3  8.564 

3  8.728 

3  8.891 

3  9.055 


9.219 
9.383 
9.547 
9.710 
9.874 


3  10.038 
3  10.202 
3  10.366 
3  10.530 
3  10.693 

3  10.857 
3  11.021 
3  ll.ia5 
3  11.349 
3  1L513 

3  11.676 
3  11.840 
3  12.004 
3  12.168 
3  12.332 

3  12.496 
3  12.659 
3  12.823 
3  12.987 
3  13.151 

3  13.315 
3  13.478 
3  13.642 
3  13.806 
3  13.970 

3  14.134 
3  14.298 
3  14.461 
3  14.625 
3  14.789 

3  14.953 
3  15.117 
3  15.281 
3  15.444 
3  15.608 

3  15.772 
3  15.936 
3  16.100 
3  16.264 
3  16.427 


m  a 
3  16.591 
3  16.755 
3  16.919 
3  17.083 
3  17.246 

3  17.410 
3  17.574 
3  17.738 
3  17.902 
3  18.066 

3  18.229 
3  18.393 
3  18.557 
3  18.721 
3  18.885 

3  19.049 
3  19.212 
3  19.376 
3  19.540 
3  19.704 

3  19.868 
3  20.032 
3  20.195 
3  20.359 
3  20.523 

3  20.687 
3  20.851 
3  21.014 
3  21.178 
3  21.342 

3  21.506 
3  21.670 
3  21.834 
3  21.997 
3  22.161 

3  22.325 
3  22.489 
3  22.653 
3  22.817 
3  22.980 

3  23.144 
3  23.308 
3  23.472 
3  23.636 
3  23.800 

3  23.963 
3  24.127 
3  24.291 
3  24.455 
3  24.619 

3  24.782 
3  24.946 
3  25.110 
3  25.274 
3  25.438 

3  25.602 
3  25.765 
3  25.929 
3  26.093 
3  26.257 


m  a 
3  20.421 
3  26.585 
3  26.748 
3  26.912 
3  27.076 

3  27.240 
3  27.404 
3  27.568 
3  27.731 
3  27.895 . 

3  28.059 
3  28.223 
3  28.387 
3  28.550 
3  28.714 

3  28.878 
3  29.042 
3  29.206 
3  29.370 
3  29.533 

3  29.697 
3  29.861 
3  30.025 
3  30.189 
3  30.353 

3  30.516 
3  30.680 
3  30.844 
3  31.008 
3  31.172 

3  31.336 

3  31.499 

3  31.()63 

3  31.827 

3  31.991 

3  32.155 
3  32.318 
3  32.482 
3  32.646 
3  32.810 

3  32.974 
3  33.138 
3  33.301 
3  33.465 
3  33.629 

3  33.793 
3  33.957 
3  34.121 
3  34.2^ 
3  34.4-18 

3  34.612 
3  34.776 
3  34.940 
3  35.104 
3  35.267 

3  35.431 
3  35.595 
3  35.759 
3  35.923 
3  36.086 


m  a 
3  36.250 
3  36.414 
3  36.578 
3  36.742 
3  30.906 

3  37.069 
3  37.233 
3  37.397 
3  37.561 
3  37.725 

3  37.889 
3  38.052 
3  38.216 
3  38.380 
3  38.544 

3  38.708 
3  38.871 
3  39.035 
3  39.199 
3  39.363 

3  39.527 
3  39.691 
3  39.854 
3  40.018 
3  40.182 

3  40.346 
3  40.510 
3  40.674 
3  40.837 
3  41.001 

3  41.165 
3  41.329 
3  41.493 
3  41.657 
3  41.820 

3  41.984 
3  42.148 
3  42.312 
3  42.476 
3  42.639 

3  42.803 
3  42.967 
3  43.131 
3  43.295 
3  43.459 

3  43.622 
3  43.786 
3  43.950 
3  44.114 
3  44.278 

3  44.442 
3  44.605 
3  44.769 
3  44.933 
3  45.097 

3  45.261 
3  45.425 
3  45.588 
3  45.752 
3  45.916 


m  a 
3  46.080 
3  46.244 
3  46.407 
3  46.571 
3  46.735 

3  46.899 
3  47.063 
3  47.227 
3  47.390 
3  47.554 

3  47.718 
3  47.882 
3  48.046 
3  48.210 
3  48.373 

3  48.537 
3  48.701 
3  48.865 
3  49.029 
3  49.193 

3  49.356 
3  49.520 
3  49.684 
3  49.848 
3  50.012 

3  50.175 
3  50.339 
3  50.503 
3  50.667 
3  50.831 

3  50.995 
3  5L158 
3  51.322 
3  51.486 
3  51.650 

3  51.814 
3  5L978 
3  52.141 
3  52.305 
3  52.469 

3  52.633 
3  52.797 
3  52.961 
3  53.124 
3  53.288 

3  53.452 
3  53.616 
3  53.780 
3  53.943 
3  54.107 

3  54.271 
3  54.435 
3  54.599 
3  54.763 
3  54.926 

3  55.090 
3  55.254 
3  55.418 
3  55.582 
3  55.746 


0.000 
0.003 
0.005 
0.008 
0.011 

0.014 
0.016 
0.019 
0.022 
0.025 

0.027 
0.030 
0.033 
0.035 
0.038 

0.041 
0.044 
0.046 
0.049 
0.052 

0.055 
0.057 
0.060 
0.063 
0.066 

0.068 
0.071    I 
0.074 
0.076 
0.079 

0.082 
0.085 
0.087 
0.090    , 
0.093 

0.096 
0.098 
0.101 
0.104 
0.106 

0.109 
0.112 
0.115 
0.117 
0.120 


30 
31 
32 
33 
34 

35 
36 
37 
38 
39 

40 
41 
42 
43 
44 

45  0.123 

46  0.126 


0.128 
0.131 
0.134 

0.137 
0.139 
0.142 
0.145 
0.147 

o.iro 

0.153 
0.1.^. 
0.158 
0.161 


Side, 
real 


16* 


17*- 


18* 


19* 


20* 


21' 


22*- 


23*- 


For 
Seconda. 


EPH   91 — 33—^ 


TABLE  III.— MEAN  SOLAR  INTO  SIDEREAL  TIME. 


TO  BE  ADDED  TO  A  MEAN  TIME  IKTEBVAL. 


Mmd 
fiolftr. 


0 
1 
2 
3 

4 

t:> 

6 

7 
8 

10 

11 

12 
13 
14 

15 
16 
17 
18 
19 

20 
21 
22 
23 
24 

25 
26 
27 
28 
29 

30 
31 
32 
33 
34 

a-) 

36 
37 
38 
39 

40 
41 
42 
43 
44 

45 
46 
47 
48 
49 

50 
51 
.52 
53 
54 

55 
56 
57 
58 
59 


■Mean 
,So]ar. 


Qh. 


0.000 
0.164 
0.329 
0.493 
0.657 

0.821 

0.960 
1.150 
1.314 
1.478 

1.643 
1.807 
1.971 
2.136 
2.300 

2.464 
2.628 
2.793 
2.957 
3.121 

3.285 
3.450 
3.614 
3.778 
3.943 

4.107 
4.271 
4.435 
4.600 
4.764 

4.928 
5.093 
5.257 
5.421 
5.585 

5.750 
5.914 
6.078 
6.242 

6.407 

6.571 
6.735 
6.900 
7.064 
7,228 

7.392 
7.557 
7.721 
7.885 
8.049 

8.214 

8.378 
8.C42 
8.707 
8.871 

9.035 
9.199 
9.:J(>4 
9.528 
9.692 


Qb. 


9.856 
10.021 
10.185 
10.349 
10.514 


0  10.678 
0  10.842 
0  11.006 
0  11.171 
0  11.335 

11.499 
11.663 
11.828 
11.992 
12.156 


12.321 
12.485 
12.649 
12.813 
12.978 


0  13.142 

0  13.:i06 

0  13.471 

0  13.635 

0  13.:  99 

0  13.963 
0  14.128 
0  14.292 
0  14.456 
0  14.620 

0  14.785 
0  14.949 
0  15.113 
0  15.278 
0  15.442 


15.606 
15.770 
15.985 
16.099 
16.203 


2*- 


0  16.427 

0  16.592 

0  16.756 

0  16.920 

0  17.0H5 


17.249 
17.413 
17.577 
17.742 
17.906 


0  18.070 

0  18.234 

0  ie.S99 

0  18.563 

0  18.727 

0  18.892 

0  19.0.56 

0  19.220 

0  19.384 

0  19.549 


m  8 
0  19.713 
0  19.877 
0  20.041 
0  20.206 
0  20.370 

0  20.534 
0  20.699 
0  20.883 
0  21.027 
0  21.191 

0  21.356 
0  21.520 
0  21.684 
0  21.849 
0  22.013 

0  22.177 
0  22.341 
0  22..^>06 
0  22.670 
0  22.834 

0  22.998 
0  23.163 
0  23.327 
0  23.491 
0  23.656 

0  23.820 
0  23.984 
0  24.148 
0  24.313 
0  24.477 

0  24.641 
0  24.805 
0  24.970 
0  25.134 
0  25.298 

0  25.463  i  0  35.319 

0  25.627  ,  0  35.483 

0  25.791  i  0  35.648 

0  25.9:5  0  35.812 

0  26.120  0  35.976 


m  s 
0  29.569 
0  29.734 
0  29.893 
0  30.063 
0  30.227 

0  30.391 
0  30.555 
0  30.719 
0  30.884 
0  31.048 

0  31.212 
0  31.376 
0  31.541 
0  31.705 
0  31.869 

0  32.034 
0  32.196 
0  32.362 
0  32.526 
0  32.691 

0  32.865 
0  33.019 
0  33.183 
0  33.348 
0  33.512 

0  33.676 
0  33.841 
0  34.005 
0  34.169 
0  34.333 


34.498 
34.662 
34.826 
34.990 
35.155 


0  26.284 
0  26.448 
0  26  612 
0  26.777 
0  26.941 


0  36.140 
0  36.305 
0  36.469 
0  36.633 
0  36.798 


0  27.105  0  3G.962 

0  27.270  0  37.126 

0  ii7.4:J4  j  0  37.290 

0  27.r98  !  0  37.455 

0  27.762  0  37.619 


0  2T.927 
0  2^091 
0  28.255 
0  28.420 
0  28.584 

0  28.748 
0  28.912 
0  29.077 
0  29.241 
0  29.405 


2^ 


0  37.783 
0  37.947 
0  38.112 
0  38.276 
0  38.440 

0  38.605 
0  33.769 
0  38.933 
0  39.097 
0  39.262 


3^ 


m  8 
0  39.426 
0  39.590 
0  39.754 
0  39.919 
0  40.063 

0  40.247 
0  40.412 
0  40.576 
0  40.740 
0  40.904 

0  41.069 
0  41.233 
0  41.397 
0  41.561 
0  41.726 

0  41.890 
0  42.054 
0  42.219 
0  42.383 
0  42.547 

0  42.711 
0  42.876 
0  43.040 
0  43.204 
0  43.368 

0  43.533 
0  43.697 
0  43.861 
0  44.026 
0  44.190 

0  44.354 
0  44.518 
0  44.683 
0  44.847 
0  45.011 

0  45.176 
0  45.340 
0  46.504 
0  45.668 
0  45.833 

0  45.997 
0  46.161 
0  46.325 
0  46.490 
0  46.654 

0  46.818 
0  46.983 
0  47.147 
0  47.311 
0  47.475 

0  47.640 
0  47.804 
0  47.968 
0  48.132 
0  48.297 

0  48.461 
0  48.625 
0  48.790 
0  48.954 
0  49.118 


5^ 


4h. 


xn  8 
0  49.282 
0  49.447 
0  49.611 
0  49.775 
0  49.939 

0  60.104 
0  60.268 
0  50.432 
0  50.597 
0  50.761 

0  50.925 
0  51.089 
0  51.254 
0  51.418 
0  61.582 

0  61.746 
0  61.911 
0  62.075 
0  52.239 
0  52.404 

0  52.568 
0  52.732 
0  52.896 
0  53.061 
0  63.225 

0  63.389 
0  53.554 
0  53.718 
0  53.882 
0  54.046 

0  54.211 
0  64.375 
0  54.539 
0  54.703 
0  64.868 

0  66.032 
0  65.196 
0  55.361 
0  55.526 
0  65.689 

0  55.853 
0  56.018 
0  56.1H2 
0  56.346 
0  56.510 

0  56.675 
0  56.839 
0  57.003 
0  57.168 
0  57.332 

0  57.496 
0  57.660 
0  57.825 
0  57.989 
0  58.153 

0  58.317 
0  68.482 
0  58.646 
0  58.810 
0  68.976 


0  59.139 
0  59.303 
0  59.467 
0  59.632 
0  59.796 

0  59.960 

1  0.124 
1  0.289 
1  0.453 
1  0.617 

1  0.782 

1  0.946 

1  1.110 

1  1.274 

I  1.439 

1 
1 
1 
1 

1 

1 
1 
1 
1 
1 


7h. 


1.603 
1.767 
1.932 
2.096 
2.260 

2.424 

2.589 
2.753 
2.917 
3.081 

3.246 
3.410 
13.574 
3.739 
3.903 

4.067 
4.231 
4.396 
4.560 
4.724 

1  4.888 

1  5.053 

1  5.217 

1  6.381 

1  6.546 


6.710 
6.874 
6.038 
6.203 
6.367 

6.631 
6.695 
6.860 
7.024 
7.188 

7.353 
7.517 

7.681 


1    7.845 
1    8.010 


8.174 
8.33H 
8.r02 
8.e()7 
8.831 


1  8.995 

1  9.1G0 

1  9.324 

1  9.488 

1  9.652 

1  9.817 

1  9.981 

1  10.145 

1  10.310 

1  10.474 

1  10.638 
1  10.802 
1  10.967 
1  11.131 
1  11.296 

1  11.459 
1  11.624 
1  11.788 
1  11.952 
1  12.117 

1  12.231 
1  12.445 
1  12.009 
1  12.774 
1  12.938 


13.102 
13.266 
13.431 
13.595 
13.759 


1  13.924 
1  14.088 
1  14.252 
1  14.416 
1  14.581 


14.745 
14.909 
15.073 
15.238 
16.402 

16.566 
15.731 
15.895 
16.059 
16.223 


1 

1 
1 
1 

1 

1 
1 
1 

1 
1 

1  16.388 
1  16.552 
1  16.716 
1  16.881 
1  17.045 

1  17.209 
1  17.373 
1  17.538 
1  17.702 
1  17.866 

1  18.030 
1  18.195 
1  18.359 
1  18..^r::i 
1  18.08 


Por 
Seconds. 


27 
28 
29 

30 
31 
32 
33 

34 

35 
36 
37 
38 
39 

40 
41 
42 
43 
44 

45 
46 
47 

48 
49 

60 
51 
52 
63 
64 

65 

56 
57 

58 
.^9  i 


O.OCO 
0.C03 
0.005 
0.008 
0.011 

0.014 
0.016 
0.019 
0.022 
0.025 

0.027 
0.030 
0.033 
0.036 
0.038 

0.041 
0.044 
0.047 
0.049 
0.052 

0.055 
0.057 
0.060 
0.0G3 
0.066 

0.068 
0.071 
0.074 
0.077 
0.079 

0.082 
0.085 
0.08H 
0.090 
0.093 

0.096 
0.099 
0.101 
0.104 
0.107 

0.110 
0.112 
0-115 
0.118 
0.120 

0.123 
0.126 
0.129 
0.131 
0.134 

0.137 
0.140 
0.142 
0.145 
0.148 

0.151 
0.1.-3 

o.ir.c. 
o.iro 

O.ICJ 


For 
Seconds. 
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TABLE  m.— MEAN  SOLAR  INTO  SIDEREAL  TIME. 


TO  BE  ADDED  TO  A  MEAN  TIME  INTERVAL. 


8^ 


gh. 


lOK 


llh. 


12'- 


13'- 


I4IL 


15'- 


Fofr 


0 
1 
8 
3 

4 

6 

7 

8 
9 

10 
11 
18 
13 
14 

15 
16 
17 
18 
19 

90 
91 
22 
23 
24 

25 
26 
27 
28 
29 

30 
31 
32 
33 
34 

35 
36 
37 
38 
.39 

40 
41 
42 
43 
44 

45 

46 
47 
48 
49 

50 
51 

53 

54 

55 

56 
67 
58 


m  a 
liad52 
1  19.016 
1  19.180 
1  19.345 
1  19.509 

119.673 
119.837 
120.002 
1  20.166 
1  20.330 

120.495 
120.659 
1  20.823 
1  20.987 
1  21.152 


21.316 
21.480 
21.644 
21.809 
21.973 


1  22.137 
1  22.302 
1  22.466 
1  22.630 
1  22.794 

1  22.959 
1  23.123 
1  23.287 
1  23.451 
1  23.616 

1  23.780 
1  23.944 
1  24.109 
1  24.273 
1  24.437 

1  24.601 
1  24.766 
1  24.930 
1  25.094 
1  25.259 

1  25.423 
1  25.587 
1  25.751 
1  25.916 
1  26.080 

1  26.244 
1  26.408 
1  26.573 
1  26.737 
1  26.901 


27.066 
27.230 
27.394 
27.558 
27.723 


1  27.887 
1  28.051 
1  28.215 
1  28.380 
1  28.544 


12a708 
lSa873 
129.037 
1  29.201 
1  29.365 

1  29.530 
129.694 
1  29.858 
1  30.022 
1  30.187 

1  30.351 
1  30.515 
1  30.680 
1  30.844 
1  31.008 

1  31.172 
1  31.337 
1  31.501 
1  31.665 
1  31.829 

1  31.994 
1  32.158 
1  32.322 
1  32.487 
1  32.651 

1  32.815 
1  32.979 
1  33.144 
1  33.308 
1  33.472 

1  33.637 
1  33.801 
1  33.965 
1  34.129 
1  34.294 


34.458 
34.622 
34.786 
34.951 
35.115 

35.279 
35.444 
35.608 
35J72 
35.936 


1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1  36.101 
1  36.265 
1  36.429 
1  36.593 
1  36.758 

1  36.922 
1  37.086 
1  37.251 
1  37.415 
1  37.579 

1 
1 
1 
1 
1 


37.743 
37.908 
38.072 
38.236 
38.400 


1  38.665 
1  38.729 
1  88.893 
1  39.058 
1  39.222 

1  39.386 
1  39.550 
1  39.715 
1  39.879 
1  40.043 

1  40.207 
1  40.372 
1  40.536 
1  40.700 
1  40.865 

1  41.029 
1  41.193 
1  41.357 
1  41.522 
1  41.686 


41.850 
42.015 
42.179 
42.:)43 
42.507 


1  42.672 
1  42.836 
1  43.000 
1  43.164 
1  43.329 

1  43.493 
1  43.657 
1  43.822 
1  43.986 
1  44.150 

1  44.314 
1  44.479 
1  44.643 

1  44.807 
1  44.971 

1  45.136 
1  45.300 
1  45.464 
1  45.629 
1  45.793 

1  45.957 
1  46.121 
1  46.286 
1  46.450 
1  46.614 


46.778 
46.943 
47.107 
47.271 
47.436 

47.600 
47.764 
47.928 
48.093 


48.421 
48.585 
48.750 
48.914 
49.078 


1  49.243 
1  49.407 
1  49.571 
1  49.735 
149.900 

1  50.064 
1  50.228 
1  50.393 
1  50.557 
1  50.721 

1  50.885 
1  51.050 
1  51.214 
1  51.378 
1  51.542 


51.707 
51.871 
52.035 
62.200 
62.364 


1  52.528 
152.692 
1  52.857 
1  53.021 
1  53.185 

1  53.349 
1  53.514 
1  53.878 
1  53.842 
1  54.007 

1  54.171 
1  54.335 
1  54.499 
1  54.664 
1  54.828 

154.992 
1  55.156 
1  55.321 
1  55.485 
1  55.649 

1  55.814 
1  55.978 
1  56.142 
1  66.306 
1  56.471 


56.635 
56.799 
56.964 
57.128 
57.292 


I  48.257 


1  57.456 
1  57.621 
1  57.785 
1  57.949 
1  58.113 


1  58.276 
168.442 
1  58.606 
1  58.771 
1  58.935 

1  59.099 
1  69.263 
1  59.428 
1  59.592 
159.756 

1  59.920 

2  0.085 
2  0.249 
2  0.413 
2  0.578 

2  0.742 

2  0.906 

2  1.070 

2  1.235 

2  1.399 

2  1.563 

2  1.727 

2  1.892 

2  2.056 

2  2.220 

2  2.385 

2  2.549 

2  2.713 

2  2.877 

2  3.042 

2  3.206 

2  3.370 

2  3.534 

2  3.699 

2  3.863 

2  4.027 

2  4.192 

2  4.356 

2  4.520 

2  4.684 

2  4.849 

2  5.013 

2  5.177 

2  5.342 

2  5.506 

2  5.670 

2  5.834 

2  5.999 

2  6.163 

2  6.327 


2  6.491 

2  6.656 

2  6.820 

2  6.984 

2  7.149 

2  7.313 

2  7.477 

2  7.641 

2  7.806 

2  7.970 


m  8 

2  8.134 

8  8.298 

2  8.463 

2  8.627 

2  8.791 

2  8.956 

2  9.120 

2  9.284 

2  9.448 

2  9.613 

2  9.777 
2  9.941 
2  10.105 
2  10.270 
2  10.434 

2  10.598 
2  10.763 
2  10.927 
2  11.091 
2  11.255 

2  11.420 
2  11.584 
2  11.748 
2  11.912 
2  12.077 

2  12.241 
2  12.405 
2  12.570 
2  12.734 
2  12.898 

2  13.062 
2  13.227 
2  13.391 
2  13.555 
2  13.720 

2  13.884 
2  14.048 
2  14.212 
2  14.377 
2  14.541 

2  14.705 
2  14.869 
2  15.034 
2  15.198 
2  15.362 

2  15.527 
2  15.691 
2  15.855 
2  16.019 
2  16.184 

2  16.348 
2  16.512 
2  16.676 
2  16.841 
2  17.005 

2  17.169 
2  17.334 
2  17.498 
2  17.662 
2  17.826 


m  8 
2  17.991 
2  18.155 
2  18.319 
2  18.483 
2  18.648 

2  18.812 
2  18.976 
2  19.141 
2  19.305 
2  19.469 

2  19.633 
2  19.798 
2  19.962 
2  20.126 
2  20.290 

2  20.455 
2  20.619 
2  20.783 
2  20.948 
2  21.112 

2  21.276 
2  21.440 
2  21.605 
2  21.769 
2  21.933 

2  22.098 
2  22.262 
2  22.426 
2  22.590 
2  22.755 

2  22.919 
2  23.083 
2  23.247 
2  23.412 
2  23.576 

2  23.740 
2  23.905 
2  24.069 
2  24.233 
2  24.397 

2  24.562 
2  24.726 
2  24.890 
2  25.054 
2  25.219 

2  25.383 
2  25.547 
2  25.712 
2  25.876 
2  26.040 

2  26.204 
2  26.369 
2  26.533 
2  26.697 
2  26.861 

2  27.026 
2  27.190 
2  27.354 
2  27.519 
2  27.683 


2  27.847 
2  28.011 
2  2ai76 
2  28.340 
2  28.504 

2  28.668 
2  28.833 
2  28.997 
2  29.161 
2  29.326 

2  29.490 
2  29.654 
2  29.818 
2  29.983 
2  30.147 

2  30.311 
2  30.476 
2  30.640 
2  30.804 
2  30.968 

2  31.133 
2  31.297 
2  31.461 
2  31.625 
2  31.790 

2  31.954 
2  32.118 
2  32.283 
2  32.447 
2  32.611 

2  32.775 
2  32.940 
2  33.104 
2  33.268 
2  33.432 

2  33.597 
2  33.761 
2  33.925 
2  34.090 
2  34.254 

2  34.418 
2  34.582 
2  34.747 
2  34.911 
2  35.075 

2  35.239 
2  35.404 
2  35.568 
2  35.732 
2  35.897 

2  36.061 
2  36.225 
2  36.389 
2  36.554 
2  36.718 

2  36.882 
2  37.047 
2  37.211 
2  37.375 
2  37.539 


0 
1 
2 
3 

4 

5 
6 
7 
8 
9 

10 
11 
12 
13 
14 

15 

16 
17 

18 
19 

20 
21 
22 
23 
24 

25 
26 
27 
28 
29 

30 
31 
32 
33 
34 

35 
36 
37 
38 
39 

40 
41 
42 
43 
44 

45 

46 
47 
48 
49 

50 
51 
52 
53 
54 

55 

56 
57 
58 
59 


0.000 
0.003 
0.005 
0.006 
0.011 

0.014 
0.016 
0.019 
0.022 
0.025 

0.027 
0.030 
0.033 
0.036 
0.038 

0.041 
0.044 
0.047 
0.049 
0.052 

0.055 
0.057 
0.060 
0.063 
0.066 

0.068 
0.071 
0.074 
0.077 
0.079 

0.082 
0.085 
0.088 
0.090 
0.093 

0.096 
0.099 
0.101 
0.104 
0.107 

0.110 
0.112 
0.115 
0.118 
0.120 

0.123 

0.126 
0.129 
0.131 
0.134 

0.137 
0.140 
0.142 
0.145 
0.148 

0.151 
0.153 
0.156 
0.159 
0.162 


Solw. 


8^ 


91L 


10^ 


11^ 


12^ 


13^ 


14^ 


15^ 


Tot 
Secondfl. 
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TABLE  m.— MEAN  SOLAR  INTO  SIDEREAL  TIME. 


TO  BE  ADDED  TO  A  MEAN  TIME  IKTERVAL. 


Man 

Solar. 


m 
0 

1 
2 
3 

4 

6 
6 
7 
6 
9 

10 
11 
12 
13 
14 

15 
16 
17 
18 
19 

20 
21 
22 
23 
24 

25 
26 
27 
28 
29 

30 
31 
32 
33 
34 

35 
36 
37 
38 
39 

40 
41 
42 
43 
44 

45 
46 
47 

48 
49 

50 
51 
52 
53 
54 

55 
56 
57 

58 
59 

M'oan 
Sokir 


16*- 


m  s 
2  37.704 
2  37.868 
2  38.032 
2  3ai96 
2  38.361 

2  38.525 
2  38.689 

2  38.854 
2  39.018 
2  39.182 

2  39.346 
2  39.511 
2  39.G75 
2  39.839 
2  40.003 

2  40.168 
2  40.332 
2  40.496 
2  40.661 
2  40.825 

2  40.989 
2  41.153 
2  41.318 
2  41.482 
2  41.646 

2  41.810 
2  41.975 
2  42.139 
2  42.303 
2  42.468 

2  42.632 
2  42.796 
2  42.960 
2  43.125 
2  43.289 

2  43.453 
2  43.617 
2  43.782 
2  43.946 
2  44.110 

2  44.275 
2  44.439 
2  44.603 
2  44.767 
2  44.932 

2  45.096 
2  45.260 
2  45.425 
2  45.589 
2  45.753 

2  45.917 
2  46.082 
2  46.246 
2  46.410 
2  46.574 

2  46.739 
2  46.903 
2  47.087 
2  47.2;« 
2  47.:»6 

16^ 


17 


f-ii. 


m  a 
2  47.560 
2  47.724 

2  47.889 
2  48.053 
2  48.-217 

2  48.381 
2  48.54G 
2  48.710 
2  48.874 
2  49.039 

2  49.S03 
2  49.367 
2  49.531 
2  49.696 
2  49.860 

2  50.024 
2  59.188 
2  50.353 
2  50.517 
2  50.681 

2  50.846 
2  51.010 
2  51.174 
2  51.338 
2  51.503 

2  51.667 
2  51.831 
2  51.995 
2  52.160 
2  52.324 

2  52.488 
2  52.653 
2  52.817 
2  52.961 
2  53.145 

2  53.310 
2  53.474 
2  53.638 
2  53.803 
2  53.967 

2  54.131 
2  54.295 
2  54.460 
2  54.624 
2  54.788 

2  54.952 
2  55.117 
2  55.281 
2  55.445 
2  55.610 

2  55.774 
2  55.938 
2  56.102 
2  56.267 
2  56.431 

2  56.595 
2  56.759 
2  56.924 
2  57.088 
2  57.252 


l^h. 


18^ 


m  e 
2  67.417 
2  57.581 
2  57.745 
2  57.909 
2  58.074 

2  58.238 
2  58.402 
8  58.566 
2  58.731 
2  68.895 

2  59.0C9 
2  59.224 
2  59.388 
2  59.552 
2  59.716 

2  59.881 

3  0.045 
3  0.209 
3  0.373 
3  0.538 

3  0.702 

3  0.866 

3  1.031 

3  1.195 

3  1.359 


1.523 
1.688 
1.852 
2.016 
2.181 

2.345 
2.509 
2.673 
3  2.838 
3    3.002 

3  3.166 

3  3,230 

3  3.495 

3  3.659 

3  3.823 

V       0.900 

3  4.152 

3  4.316 

3  4.480 

3  4.645 

3  4.809 
3  4.973 
5.137 
5.302 
5.466 


3 
3 
3 

3  5.630 

3  5.795 

3  5.959 

3  6.123 

3  6.287 


6.452 
6.616 
3  6.780 
3  6.944 
7.109 


IS'^ 


19^ 


m  e 

3  7.273 

3  7.437 

3  7.602 

3  7.766 

3  7.930 


3  8.094 

3  8.259 

3  8.423 

3  8.587 

3  8.751 

3  8.916 

3  9.080 

3  9.244 

3  9.409 

3  9.573 

3  9.737 
3  9.901 
3  10.066 
3  10.230 
3  10.394 

3  10.559 
3  10.723 
3  10.887 
3  11.051 
3  11.216 

3  11.380 
3  11.544 
3  11.708 
3  11.873 
3  12.037 

3  12.201 
3  12.366 
3  12.530 
3  12.694 
3  12.858 

3  13.023 
3  13.187 
3  13.351 
3  13.515 
3  13.680 

3  13.844 
3  14.006 
3  14.173 
3  14.337 
3  14.501 

3  14.665 
3  14.830 
3  14.994 
3  15.158 
3  15.322 

3  15.487 
3  15.651 
3  15.815 
3  15.980 
3  16.144 

3  16.308 
3  16.472 
3  16.637 
3  16.801 
3  16.965 


19* 


20"^. 


m  s 
3  17.129 
3  17.294 
3  17.458 
3  17.622 
3  17.787 

3  17.951 
3  18.115 
3  18.279 
3  18.444 
3  18.G08 

3  18.772 
3  18.937 
3  19.101 
3  19.265 
3  19.429 

8  19.594 
3  19.758 
3  19.922 
3  20.066 
3  20.251 

3  20.415 
3  20.579 
3  20.744 
3  20.906 
3  21.072 

3  21.236 
3  21.401 
3  21.565 
3  21.729 
3  21.893 

3  22.058 
3  22.222 
3  22.386 
3  22.551 
3  22.715 

3  22.879 
3  23.043 
3  23.208 
3  23.372 
3  23.536 

3  23.700 
3  23.865 
3  24.029 
3  24.193 
3  24.358 

3  24.522 
3  24.686 
3  24.850 
3  25.015 
3  25.179 

3  25.343 
3  25.508 
3  25.672 
3  25.836 
3  26.000 

3  26.165 
3  26.329 
3  26.493 
3  26.657 
3  26.822 


20^- 


21^ 


3  26.986 
3  27.150 
3  27.315 
3  27.479 
3  27.643 

3  27.807 
3  27.972 
3  2ai36 
3fia300 
3  28.464 

3  28.629 
3  28.793 
3  28.957 
3  29.122 
3  29.286 

3  29.450 
3  29.614 
3  29.779 
3  29.943 
3  30.107 

3  30.271 
3  30.436 
3  30.600 
3  30.764 
3  30.929 

3  31.093 
3  31.257 
3  31.421 
3  31.586 
3  31.750 

3  31.914 
3  32.078 
3  32.243 
3  32.407 
3  32.571 

3  32.736 
3  32.900 
3  33.064 
3  33.228 
3  33.393 

3  33.557 
3  33.721 
3  33.886 
3  34.050 
3  34.214 

3  34.378 
3  34.543 
3  34.707 
3  34.871 
3  35.035 

3  a5.200 
3  35.364 
3  35.528 
3  35.693 
3  35.857 

3  36.021 
3  36.185 
3  36.350 
3  36.514 
3  36.678 


21^ 


22^ 


m  e 
3  36.842 
3  37.007 
3  37.171 
3  37.335 
3  37.500 

3  37.664 
3  37.828 
3  37.992 
3  38.157 
3  38.321 

8  3a485 
3  38.649 
3  38.814 
3  38.978 
3  39.142 

3  39.307 
3  39.471 
3  39.635 
3  39.799 
3  39.964 

3  40.128 
3  40.292 
3  40.456 
3  40.621 
3  40.785 

3  40.949 
3  41.114 
3  41.278 
3  41.442 
3  41.606 

3  41.771 
3  41.935 


3  42.264 
3  42.428 


3 

3  42.756 
3  42.921 
3  43.085 
3  43.249 

3  4.3.413 
3  43.578 
3  43.742 
3  43.906 
3  44.071 

3  44.235 
3  44.399 
3  44.563 
3  44.728 
3  44.892 

3  45.056 
3  45.220 
3  45.385 
3  45.549 
3  45.713 

3  45.878 
3  46.042 
3  46.206 
3  46.370 
3  46.535 


22*- 


23* 


m  s 
3  46.699 
3  46.863 
3  47.027 
3  47.192 
3  47.356 

3  47.520 
3  47.685 
3  47.849 
3  48.013 
3  48.177 

3  48.342 
3  48.506 
3  48.670 
3  48.834 
3  48.999 

3  49.163 
3  49.327 
3  49.492 
3  49.656 
3  49.820 

3  49.984 
3  50.149 
3  50.313 
3  50.477 
3  50.642 

3  50.606 
3  50.970 
3  51.134 
3  51.299 
3  51.463 

3  51.627 
3  51.791 
3  51.956 
3  52.120 
3  52.284 

3  52.449 
3  52.613 
3  52.777 
3  52.941 
3  53.106 

3  53.270 
3  53.434 
3  53.598 
3  53.763 
3  53.927 

3  54.091 
3  54.256 
3  54.420 
3  54.584 
3  54.748 

3  54.913 
3  55.077 
3  55.241 
3  55.405 
3  55.570 

3  55.734 
3  55.898 
3  56.063 
3  56.227 
3  56.391 


23*- 


For 
Socoodt. 


0.000 
0.003 
0.005 
0.006 
0.011 

0.014 
0.016 
0.019 
0.022 
0.025 

0.027 
0.030 
0.033 
0.036 
0.038 

0.041 
0.044 
0.047 
0.049 
0.052 

0.055 
0.057 
0.060 
0.063 
0.066 

0.068 
0.071 
0.074 
0.077  . 
0.079 

0.062 
0.085 
0.068 
0:090 
0.093 

0.096 
0.099 
0.101 
0.104 
0.107 

0.110 
0.112 
0.115 
0.118 
0.120 

0.123 
0.126 
0.129 
0.131 
0.134 

0.137 
0.140 
0.142 
0.145 
0.148 

0.151 
0.153 
0.156 
0.159 
0.162 


For 
Seconds. 
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TABLE  IV.— LATITUDE  BY  POLARIS. 


TABLE  FOR  FINDING  THE  LATITUDE  BY  AN  OBSERVED 
ALTITUDE  OF  POLARIS. 


Reduce  the  observed  altitude  of  Polaris  to  the  true  altitude. 
Reduce  the  recorded  time  of  observation  to  local  sidereal  time. 

r  less  than  !»»  18™.9,  subtract  it  from  P  IS'o.Q; 
If  the  sidereal  time  is  ^  between   1"  I8'''9.  and  ]3i>  ]8'".9,  subtract  1^  18">.9  from  it; 
(  greater  than   I3»>  18  ".9,  subtract  it  from  25"'  18™.!); 
and  the  remainder  is  the  hour-auL'le  of  PohiriB. 

With  this  hour-angle  take  out  the  correction  from  Table  IV  (lielow),  and  add  it  to  or  subtnict 
from  the  true  altitude,  ar*cording  to  its  sign.     The  result  is  the  latitude  of  the  place. 

Example. — ]8!)l,  November  10,  at  O**  29»  29",  P.  M.,  meun  solar  time,  in.  longitude  29^  east 
(ireenvvich,  suppose  the  true  altitude  of  Polaris  to  he  2t)^2^V:  required  the  latitude  of  the  place. 

Local  aHtronomical  mean  time  ...... 

Reduction  from  Table  III,  for  IM'  21)"'  21)-  .... 

Greenwich  Hidereal  time  of  mean  noon,  November  10,  page  IH3 
Reduction  from  Table  III,  for  longitude  (=  !»•  56"»  east,  or  minus) 
Sum  (having  regard  to  signs)  is  equal  to  local  sidereal  time 


Subtract  sidereal  time 

Remainder  is  equal  to  hour-angle  of  Polaris 

True  altitude 

Correction  from  Tab.e  IV  . 

Approximate  Latitude 


of 


h    m     s 
9  29  29 

+     1  34 

15  17  25.8 

—    0  19 


0  48 

9.8 

h    ni    a 
1  18  54 

0  48    9.8 

0  30  44.2 


-    1 


29.0 
16.3 


4-28  12.7 


TABLE  IV— 1891. 


Hoar-Angle. 


0 
^5 
10 
15 

20 
25 
30 
35 

40 
45 
50 
55 
60 

Honr-AnglA. 


m 

0 

5 

10 

15 

20 
25 
30 
35 
40 
45 
50 
55 
60 


0^ 


-  1  17.0 
I  17.0 
I  16.9 
I  16.8 
16.7 
16.5 
16.3 
16.1 
15.8 
15.5 
15.1 
14.7 
14.3 


-  I 
I 

I 
I 

-  I 
I 
I 
I 

-  I 


0.0 
0.1 
O.I 
O.i 
0.9 
0.9 
0.9 
0.3 

0.3 
0.4 
0.4 
0.4 


Ih. 


-1  14.3 
I  13.8 
1  13.3 
I  12.8 

-  1  J2.2 
1  11.6 
1  11.0 


1 

-  I 
I 
I 
I 

-  I 


6*^- 


10.3 
0.6 
8,i) 
H.I 
7.3 
6.5 


+  0 

0 

0 

0 

+  0 

.    0 


0.9 
2.6 
4.3 
6.0 

7.6 
9.3 


0  1 1.0 
0  12.6 

+  0  14.2 
0  15.9 
0  17.5 
0  19.1 

+  0  20.7 


1.7 
1.7 
1.7 
1.6 
1.7 
1.7 
1.6 
1.6 
1.7 
1.6 
1.6 
1.6 


I  +  0  20.7 

I  0  22.3 

j  0  23.1) 

I  0  25.5 


+  0  27.1 
0  2e.7 
0  30.3 
0  31.8 

+  0  3:J.3 
0  34.8 
0  36.3 
0  37.7 

+  0  39.1 


0.5 
0.5 

0.5 
0.6 
0.6 
0.6 
0.7 
0.7 
0.7 
0.8 
0.8 
0.8 


1.6 
1.6 
1.6 
1.6 
1.6 
1.6 
1.5 
1.5 

1.5 
1.5 
1.4 
1.4 


2"- 


-1     6.5 

1     5.6 

1     4.7 

1     3.8 

-  1     2.8 

1     1.8 

1     O.B 

0  .59.7 

-0  58.6 

0  57.5 

0  56.4 

0  55.3 

-0  54.1 

0.9 
0.9 
0.9 
1.0 

1.0 
1.0 

1.1 
1.1 

1.1 
1.1 
1.1 
1.9 


Jh. 


+  0  39.1 
0  40.5 
0  41.9 
0  43.3 

+  0  44.7 
0  46.1 
0  47.4 
0  48.7 

+  0  50.0 
0  51.3 
0  52.5 
0  53.7 

+  0  54.9 


1.4 
1.4 
1.4 
1.4 

1.4 
1.3 
1.3 
1.3 
1.3 
1.9 
1.9 
1.9 


-054.1 
0  52.9 
0  51.6 
0  50.3 

-  0  49.0 
0  47.7 
0  46.4 
0  45.0 

-  0  43.6 
0  42.2 
0  40.8 
0  39.3 

-  0  37.8 


1.9 
1.3 
1.3 
1.3 

1.3 
1.3 
1.4 

1.4 

1.4 
1.4 
1.5 
1.5 


gh. 


+  0 
0 
0 
0 

+  0 

I 
1 
1 

+ 1 

I 

1 

1 

+  1 


l>4.9 
56.0 
57.1 
58.2 

59.3 
0.4 
1.4 
2.4 
3.4 
4.3 
5.2 
6.1 
6.9 


1.1 
1.1 
1.1 
1.1 

l.l 
1.0 
1.0 
1.0 

0.9 
0.9 
0.9 
0.8 


-  0  37.8 
0  36.3 
0  34.8 
0  3.3.3 

-0  31.8 
0  30.3 
0  28.8 
0  27.2 

-  0  25.6 
0  24.0 
0  22.4 
0  20.8 

-0  19.1 


1.5 
1.5 
1.5 
1.5 

1.5 
1.5 
1.6 
1  6 

1.6 
1.6 
1.6 
1.7 


10*- 


+  1 


6.9 

7.7 

8.5 

9.2 

9.9 

10.6 

1  11.2 

I  11.8 

1  12.4 

1  12.9 

1  13.4 

1  13.9 

1  14.4 


0.8 
0.8 
0.7 
0.7 
6.7 
0.6 
0.6 
0.6 
0.5 
0.5 
0.5 
0.5 


-0  19.1 
0  17.6 
0  15.8 
0  14.2 

-0  12.5 
0  10.9 


0 

0 

-0 

0 

0 

-0 

+  0 


9.2 
7.6 

5.9 
4.2 
2.5 

o:6 

0.9 


11' 


+  1 

1 


14.4 
14.8 

1  15.2 

I  15.6 

-I-  I  15.9 

I  16.2 

1  16.4 

1  16.6 

+  I  16.7 

1  16.8 

1  16.9 

1  17.0 

+  1  17.0 


1.6 
1.7 
1.6 

1.7 

1.6 
1.7 
1.6 
1.7 
1.7 
1.7 
1.7 
1.7 


0.4 
0.4 
0.4 
0.3 

0.3 
0.9 
0.9 
0.1 
0.1 
0.1 
0.1 
0.0 
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